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INTRODUCTION 

Of  the  Hokan  languages,  Yana  would  seem  to  be  one  of  the  most, 
if  not  the  most,  specialized,  particularly  in  grammatical  respects. 
Thus,  unlike  other  Hokan  languages,  it  is  completely  lacking  in  pre- 
fixes. Moreover,  it  seems  to  possess  a  far  more  elaborate  apparatus 
of  derivative  suffixes  than  any  of  the  others.  At  present  published 
information  on  the  morphology  of  most  of  the  Hokan  languages  is  too 
scanty  to  make  a  comparative  study  of  Yana  morphology  very  profit- 
able. On  the  other  hand,  there  is  already  enough  lexical  material 
accessible  to  justify  a  comparative  review  of  the  lexical  evidence  for 
the  inclusion  of  Yana  in  the  Hokan  stock.  The  Hokan  languages,  or 
groups  of  languages,  recognized  in  this  paper  are  Shasta-Achomawi, 
Chimariko,  Karok,  Yana,  Pomo,  Esselen,  Yuman,  Salinan,  Chumash, 
Seri,  and  Chontal.  Salinan  and  Chumash  are  at  present  of  more 
doubtful  inclusion  than  the  others.    I  hope,  however,  to  have  helped 
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to  dispel  this  doubt  by  data  presented  in  the  course  of  the  following 
pages. 

The  following  table  shows  the  source  of  the  material  used  in  the 
present  study. 


Tabulation  Showing  the  Provenience  of  the  Material  Used  in  the  Following  Pages 

The  order  of  groups  is  geographical  from  north  to  south.  Karok,  Shasta,  Aehomawi, 
Atsugewi,  Mohave,  and  Diegueno  forms  marked  (K)  are  from  manuscript  material 
made  accessible  by  Dr.  Kroeber.  Aehomawi  forms  marked  (S)  are  from  a  vocabulary 
obtained  by  the  writer  in  1907.  Karok,  Shasta,  and  Aehomawi  forms  marked  (G)  are 
from  manuscript  loaned  by  Mr.  E.  W.  Gifford.  Salinan  forms  marked  (M)  are  from 
Dr.  J.  A.  Mason's  manuscript  notes. 


Language 
groups 

Dialects 

Abbreviated  as 

Forms  quoted  from1 

Karok 

Kroeber,  1910,  pp.  427-435;  Dixon 
and  Kroeber,  1913,  pp.  649-655 

Shasta- 

Shasta 

Shas. 

Dixon,  1905,  pp.  213-217;  Dixon, 

Aehomawi 

1910,  pp.  337-338 

Aehomawi 

Ach. 

Ibid. 

Chimariko 

Atsugewi 

Ats. 
Chim. 

Ibid. 

Dixon,  1910,  pp.  293-380 

Yana 

Northern 

N.  Yana 

Sapir  manuscript 

Central 

C.  Yana 

Ibid. 

Southern2 

S.  Yana 

Ibid. 

Porno 

Northern 

N.  Porno 

Barrett,  1908,  pp.  7-330 

Central 

C.  Porno 

laid. 

Southern 

S.  Porno 

Ibid. 

Southwestern 

S.  W. 

Porno 

Ibid. 

Southeastern 

S.  E.  Porno 

Ibid. 

Eastern 

E.  Poi 

no 

Ibid.;  Kroeber,  1911b,  pp.  427-435 

Northeastern 

n.  e.  : 

Porno 

Ibid. 

Esselen 

L.  0.) 

Kroeber,  1904,  pp.  49-68 
Kroeber,  1904,  pp.  43-49 
Kroeber,  1910,  pp.  265-271 

Salinan 

Chumash 

San  Luis  Obispo 

Chum. 

(S. 

Santa  Ynez 

Chum. 

(S. 

Yn.) 

Kroeber,  1904,  pp.  31-43;  Kroeber, 
1910,  pp.  265-271 

Santa  Barbara 

Chum. 

(S. 

Bar.) 

Kroeber,  1910,  pp.  265-271 

Santa  Cruz 

Chum. 

(S. 

Cruz) 

Ibid. 

San  Buenaventura 

Chum. 

(S. 

Buen.) 

Ibid. 

Yuman 

Mohave 

Moh. 

Kroeber,  1911,  pp.  45-96;  Gatschet, 
1877,  pp.  365-418 

Diegueno 

Dieg. 

Kroeber  and  Harrington,  1914,  pp.  177 
178;  Gatschet,  1877,  pp.  177-178 

Tonto 

Hewitt,  1898,  pp.  299-344;  Gatschet, 

1877,  pp.  365-418 

Yuma 

Ibid. 

Cocopa 

Coc. 

Ibid. 

Maricopa 

Mar. 

Ibid. 

Walapai 

Kiliwi 

Coehimi 

Wal. 

Ibid. 
Ibid. 

Ibid. 

Seri 

Hewitt,  1898,  pp.  299-344 
Kroeber,  1915,  pp.  279-290 

Chontal 

Chon. 

The  phonetic  orthographies  of  the  various  authorities  cited  have 
been  left  unchanged,  and  are  explained  in  the  original  sources.    Stress- 


i  See  bibliography. 

2  The  Yahi  subdialeet  is  meant.     The  material  was  obtained  from  Ishi. 
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accents,  however,  have  been  omitted.  The  system  used  for  Yana  in 
this  paper  is  identical  with  that  employed  in  my  Yana  Texts,  except 
that  the  glottal  catch  is  rendered  by  an  apostrophe  (').  In  all  but  a 
few  cases  duly  noted,  the  Yana  forms  quoted  are  in  the  Central  dialect. 


RADICAL  ELEMENTS 

1.  Yana  fa-  "woman  goes" 
Chim.  -a-  "to  go" 

2.  Yana  adai-ri,  adai-,  -dai-,  da  ' '  that ' ' 

Kar.  ta  adverbial  participle  preposed  to  verb  forms,  defined  as  indicating 

"probably  indefinite  or  imperfect  time"  (e.g.,  ta-ni-aho  "I  have  come," 

literally  perhaps  "at  that  [time]-I-come") 
C.  Porno  te-ya  "those  people"  (-ya  is  personal  plural;  e.g.,  E.  Porno  hiba-ya 

"persons,"  cela-ya  "young  men") 
Sal.  t-,  t'-  article  agglutinated  as  prefix  to  many  nouns  (e.g.,  t'-ulet  "teeth," 

cf.  t'm-ulet  "thy  teeth";  fa-m-lamxat  "thy  food,"  cf.  lamxat  "food") 
Chum,  t-  article  agglutinated  as  prefix  to  certain  nouns  (e.g.,  S.  L.  O.  t-axa 

"bow,"  cf.  S.  Yn.,  S.  Bar.,  San  Buen.  ax;  S.  L.  O.  t-awa  "moon,"  cf. 

S.  Yn.,  S.  Bar.  awai)  ;  S.  Bar.  i-te  "this,"  S.  Cruz  tuyu  "this" 
Seri  i-tam  "he,  that"  (cf.  Chum,  i-te  above) 

3.  Yana  -'aid-,  with  diminutive  consonantism  -'ana-  "child,"  occurring  only 

in  compounds:  wa-'ala-mari'mi  "girl"  (literally  "  sit-child-woman "; 
cf.  wa-  "to  sit"  [sing,  subj.],  mari'mi  "woman");  wa-'ana-isi  "boy" 
(literally  "sit-child-man")  ;  yai- ' ald-p ! diwi  "girls"  (literally  " sit-child- 
women";  cf.  yai-  "sit"  [plur.  subj.],  p  ludiwi  "women"  syncopated 
to  -p. 'diwi) 

N.  E.  Pomo  fila-  "child,"  occurring  in  compounds:   ilia-bike  "boy"   (liter- 
ally "child-man";  cf.  tike  "man");  iila-dake  "girl"  (literally  "child- 
woman";  cf.  dake  "woman") 
3a.  S.  Yana  'a'djuwi  "mother's  mother,  woman's  daughter's  child"  (for  -wi 
cf.  'amawi,  no.  4;   'awawi  "father's  father,  man's  son's  child") 

Shas.  (G)  atci-di  "mother's  mother,  woman's  daughter's  child"  (perhaps 
related  to  atcu  "older  sister";  for  -di  cf.  ani-di  "stepmother"  as  com- 
pared with  ani  "mother");  Ach.  (G)  atcu-n  "mother's  mother,  woman's 
daughter 's  child ' ' 

4.  S.  Yana  'amaw  "father's  mother,  woman's  son's  child" 

Shas.  (G)  amo  "father's  mother,  woman's  son's  child";  Ach.  (G)  amu-n 
' '  father  's  mother,  woman  's  son  's  child  ' ' 

Chim.  himo-lla-(i)  "(my)  grandson"  (also  "nephew,  niece";  -lla-  is  dimin- 
utive) 

Pomo  ma  "paternal  grandmother":  N.  Pomo  ami-ma;  C.  Pomo  ma-tse ; 
E.  Pomo  ma-tsaa;  S.  Pomo  a-ma-tsen;  S.  W.  Pomo  mama-n  (reduplicated) ; 
S.  E.  Pomo  im-ma;  N.  E.  Pomo  ma-tce-dai  "paternal  grandfather," 
ma-tci-dai  "paternal  grandmother" 

Chum,  (ma-k-)ama  "(my)  grandchild";  (ma-k-)mdma  "(my)  paternal 
grandparent ' ' 

Sal.  (M)  ama'  "paternal  grandparent";  t-emak  "grandchild" 
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5.  Yana  'ambi-  ' '  who  ? ' ' 
Chim.  awi-lla  ' '  who  ' ' 

E.  Porno  am  "who?  what?" 

6.  Yana  r  ap  'sa  ' '  sky ' ' 
Ess.  imita  "sky" 
Sal.  l-em  ' '  sky '  '2a 

Chum,  al-apa  "sky"  (S.  Yn.,  S.  Bar.);  hal-acpai  (S.  Buen.) 
Moh.  ammaya  "sky";  Dieg.  ammai 
Chon.  emaa  "sky" 
Seri  ami-me  ' '  sky ' ' 

7.  Yana  'au-na  "fire"  {-na  is  absolute  noun  suffix) 

Shas.  awa  "wood"  (perhaps  originally  "fire-wood";  "fire"  and  "fire- 
wood" are  often  indicated  in  American  languages  by  a  single  term  or 
by  closely  related  words,  e.g.,  Takelma  p'l  "fire,  firewood");  New 
River  Shasta  (ga-)'au  "wood"  (for  prefixed  ga-  cf.  ga-'ats  "water" 
and  gc-'ic  "man")  ;  Ats.  ahawi  "wood" 

Chim.  hau-na  "tinder"  (literally  probably  "fire-wood";  -na  is  suffixed  to 
nouns  referring  to  plants) 

Ess.  a-nix  "fire"  (for  noun  suffix  -nex,  -nix  cf.  masia-nex  "heart,"  katus-nex 
"mouth") 

Sal.  (M.)  t-a'au'  "fire" 

Moh.  a'auva  "fire";  Dieg.  a-ua;  Yuma  ow ;  Kiliwi  a-au 

8.  Yana  ba-  primary  verb  stem  in  certain  verbs  of  "calling"  (e.g.,  ba-ts'i*di-'a- 

"to  shout";   ba-wau-  "to  call  on  people  to  come";  ba-bil-mits 'i-  "to 

call  people  together  from  all  over";  ba-djiba-  "to  call  by  messenger  at 

every  place") 
Chim.  -pa-,  -patci-  "to  say" 
E.  Pomo  ba-  in  verbs  of  "telling"  (e.g.,  ba-tsan  "to  preach";  ba-yi  "to 

teach";  ba-fa  "to  tell";  ba-qo  "to  tell" 

9.  Yana  badjal-  "to  be  big" 

C,  S.  Pomo  bate  "large";  S.  W.  Pomo  ba'te;  E.  Pomo  baten;  S.  E.  Pomo 
batenck 

10.  Yana   badjai-'i   "manzanita   bush"    (-'t   "tree,"    see   no.    59);    badjai-na 

"manzanita  berry" 
Ach.  (S)  badjicu'la  "manzanita";  ba'dja  "black  manzanita" 
Sal.  (M)  pat' ax,  paVak  "manzanita" 

11.  Yana  bai-  "one" 
Ess.  pek  "one" 

Chumash  (S.  Yn.,  S.  Bar.)  paka  "one";   (S.  Buen.)  paket 

12.  Yana  bama  "sinew" 

Shas.  imme  (K)  "sinew"  (probably  assimilated  from  *ipme) ;  Ach.  (K) 
pirn;  Ats.  (K)  ippiu  (probably  assimilated  from  *ipmi-u) 

13.  Yana  ba'ni-  "to  be  full" 

E.  Pomo  madi  "to  fill  tight,  jam";  minam  "to  be  full,  fill" 
Sal.  (M,  quoting  Sitjar)  ape«°yn(e)  "to  be  full" 

14.  Yana  basi  "meat"  (cf.  ba-  "deer"?) 

N.,  E.,  S.  W.  Pomo  bice  "meat";  C.  Pomo  pice;  S.  Pomo  bece;  S.  E.  Pomo 

bexe ;  N.  E.  Pomo  bese.     These  Pomo  forms  also  mean  "deer" 
Sal.  (M)  p.'ac  "elk" 


2»  According  to  Dr.  Mason,  however,  there  is  "no  evidence  whatsoever  that 
lem  'above,  sky'  can  be  analyzed  into  l-em." 
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15.  Yana  bat'-p'al-  "to  be  flat" 
N.  Porno  bado  "flat" 

16.  Yana  bawd'la  "tongue"  (possibly  from  *baba'la,  cf.  -wal-  as  incorporated 

postvoealic  form  of  bal-  "mouth");  bal-la  "mouth"   (assimilated  from 

*bal-na) 
Kar.  (K)  apri  "tongue" 

Shas.  ehena  "tongue"  (from  *epena) ;  Ach.  (S)  ip'li 
Chim.  h-ipen  ' '  tongue ' ' 
N.  Pomo  ba,  haba  "tongue";  C.  Pomo  hauba;  E.,  S.  E.  Porno  bal;  S.  Porno 

nlbaa;  S.  W.  Pomo  haba;  N.  E.  Pomo  huuba 
Sal.  (M)  ipah,  epah  "tongue" 
Chum.  (S.  Yn.,  S.  Bar.,  S.  Buen.)  eleu  "tongue" 
Moh.  ipalya  "tongue" 
Seri  ipij  ' '  tongue ' ' 
Chon.  ipah  ' ' tongue ' ' 

17.  Yana  ban-di-  "  (coal)  falls,  round  hard  object  bounds"  (-di-  probably  iden- 

tical with  local  verb  suffix  -di-,  -ri-  "down") 
Chim.  -man-  ' '  to  fall ' 
E.  Pomo  ban  "to  throw  a  round  object,  put" 

18.  Yana  be-  "it  is  so  and  so  which,  who";  probably  demonstrative  in  origin 

("that"  of  reference),  as  indicated  by  its  non-employment  of  verbal 
-si-  suffix  in  present  time  (contrast  dewai-si-ndja  "I  see"  with  be-'nidja 
"it  is  I  who,"  with  which  such  verbalized  nouns  as  k.'uwi-ndja  "I  am 
medicine-man"  agree  in  form);  be-'nidja,  e.g.,  must  originally  have 
meant  "that-I  (-am");  there  are  only  three  or  four  verb  stems  (of 
"being")  in  Yana  whose  present  tense  lacks  -si-;  this  peculiarity  of 
form  is  probably  to  be  explained  as  due  to  their  being  verbalized  dem- 
onstrative pronouns  (cf.  na-  and  «-,  nos.  94  and  132) 

Kar.  pa  demonstrative  pronoun  indicating  reference;  compounded  in  pa-ipa 
"this"  and  pa-ik'u  "that" 

Chim.  pa-mut,  pa-ut  ' '  that ' ' 

E.  Pomo  ba  general  demonstrative  pronoun  "that,  the";  compounded  in 
u-ba,  me-ba  "that";  its  similarity  in  usage  to  Yana  be-  is  indicated  by 
such  constructions  as  mepbahikiba  "he  (is)  the-one-who  it-did" 

Sal.  (San  Antonio)  pe  "that" 

19.  Yana  be'na-  "to  eat  (mush)  with  hands" 
E.  Pomo  bili  ' '  to  suck,  eat  mush ' ' 

20.  Yana  bui-  "to  kick";  bu-ri-  "man  dances"   (-ri-  "down";    bu-ri-  literally 

"to  foot  down");  Yana  bui-  is  probably  verbalized  from  old  noun  stem 
*bu-  ' '  foot "  (cf .  Yana  bai-  ' '  to  hunt  deer ' '  from  ba-  ' '  deer ' ' ;  Chim.  -pen- 
"to  lick"  as  denominative  verb  from  -ipen-  "tongue") 
Chim.  h-upo  ' '  foot ' ' 

21.  Yana  bu-na  "black  bear" 
Ats.  (K)  piriki  "grizzly" 

N.  Pomo  bita  "bear";  S.,  S.  W.  Pomo  bfita-ka;  C.  Pomo  pta-ka;  E.  Pomo 
bura-kal;  S.  E.  Pomo  bete-kal 

22.  Yana  da-  "to  jump;  to  fly" 

Chim.  -tu-  "to  fly";  -tudu-  "to  jump" 

23.  Yana  dal-la  "hand"  (assimilated  from  *dal-na),  diminutive  dan- 

Ach.  (S)  il'i  "hand"  (perhaps  assimilated  from  *itli,  syncopated  from 
*itali;  cf.  ip*li  "tongue"  from  older  *ipali,  no.  16) 
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Chim.  -teni  "hand"    (e.g.,  xuli-teni  "left  hand");    h-itean-ka  "fingers"; 

h-itan-pu  "arm"  (for  -pu  cf.  Chum,  pu  "arm,  hand")  ;  tranehe  "five"; 

h-itra,  h-ita  "hand,  finger" 
N.,  C,  S.  Porno  tana  "hand";  S.  E.  Porno  a'tan 

Seri  inoh  ' '  hand ' ' 
(Yuman  *isal,  e.g.    Moh.  isalya  and  Wal.  sal,  is  probably  not  related;  cf. 

Porno  ical  "arm") 

24.  Yana  dat'-  "to  be  much,  many" 

Chim.  eta,  hitat  "many";  -tan  "lot  of"  (noun  suffix) 

25.  Yana  de-  "to  cut  off  hair,  peel  bark" 
Chim.  -tra-  "to  tear" 

E.  Porno  dale  "to  split" 

26.  Yana  de-  primary  verb  stem  in  certain  verbs  of  "seeing"  and  "knowing" 

(e.g.,  de-wai-  "to  see";  de-djiba-  "to  know") 
Chim.  -trahu-  "to  know" 

27.  N.  Yana  det-  (probably  from  den-)  "to  mash  (choke-berries),  shell  (corn)  " 
C.  Porno  itel  "to  peel  off" 

28.  Yana  do-  primary  verb  stem  in  certain  verbs  of  "removing"   (e.g.,  do-l'i-sa- 

"to  take  covering  down  from  head";  do-gal' di-  "to  peel  off  skin"); 
passive  form  of  stem,  da-  (e.g.,  da-k.'au-  "to  be  cut") 
E.  Porno  dop  ' '  to  cut  off ' ' 

29.  N.  Yana  donit-  "to  whip,  beat" 

E.  Porno  duli,  duf  "to  kill"  (singular  object);  doc  "to  strike" 

30.  Yana  dja-  primary  verb  stem  in  certain  verbs  of  "eating"  (e.g.,  dja-dut'- 

"to  eat  much";  dja-nau-  "to  eat  plenty";  dja-wit'dja-  "to  eat  fast"; 

dja-llli-p'.a-  "food  slips  down  in  eating") 
Chim.  -tcatci-  "to  chew" 
E.  Porno  tsa  "to  chew" 

31.  Yana  dja-  primary  verb  stem  in  certain  verbs  of  "proceeding,  moving" 

(e.g.,  dja-sci-  "string  goes  out";   dja- 'an-  "to  arrive  at";   dja-k.'uyil- 
"to  move  in  single  file";  dja-ri-  "woman  dances";  dja-djil-  "to  dance 
in  circle";  dja-ru-  "to  come  down  from  sky") 
N.  Porno  tea  "to  run";  C.  Porno  teak 

32.  Yana  djau-na  ' '  grasshopper ' ' 

Chim.  tsatu-r,  tsatu-l  "grasshopper"  (for  Yana  au  from  aru,  adu,  cf.  Yana 
mau-,  no.  SO) 

33.  Yana  djawat-ts.'i  "chin" 

Shas.  tsaivak  "jaw";  Ach.  tsoiwas 
Chim.  tsuna  ' '  chin  ' ' 

34.  Yana  djiman-  ' '  five ' ' 

Chim.  -tcibum,  -(t)cpom  "five"  in  higher  numerals  (e.g.,  p'un-tcibum, 
p'un-tcpom  "six,"  literally  "one  plus  five";  qdqi-cpom  "seven,"  liter- 
ally "two  plus  five") 

35.  Yana  dji-na  "louse" 

Shas.  (K)  tcituk  "louse";  Ats.  (K)  atci 

Chim.  tsina  ' '  wood-tick  ' ' 

N.,  C.  Porno  tci  "louse";  S.  Porno  atci;  S.  W.  Porno  a'tci;  E.  Porno  gi 

Chum,  elk  ' '  louse ' ' 

36.  Yana  dju-  primary  verb  stem  in  certain  verbs  of  "sitting,  dwelling"   (e.g., 

dju-k.'un'a-  "to  sit,  dwell";  S.  Yana  dju-k !ola-ri-  "to  sit") 
Chim.  -tcu-  "to  lie  on  ground,  sleep" 
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37.  Yana  djil-  ' '  to  spear  salmon ' ' 

S.  Pomo  aca-tsu  "fish-spear"   (aca  "fish");   N.  Pomo  tco-k  "to  shoot"; 
C.  Pomo  djo-k ;  S.  Pomo  i'tco-k;  S.  W.  Pomo  djo 

38.  Yana  dju-ri-  "tree,  stick  stands"  (-ri-  "down") 
S.  Pomo  djotcon  ' '  to  stand ' ' 

39.  Yana  dju-ri-  "to  snow"  (-ri-  "down";  dju-  possibly  from  *hyu-) 

N.,  C.  Pomo  yii  "snow";  S.  E.  Pomo  yu-l ;  S.  W.  Pomo  i'yu;  N.  E.  Pomo 
huyu ;  E.  Pomo  hu-l ;  S.  Pomo  luhu 

40.  Yana  djuk.'ut-ts.'i  "heart" 

E.  Pomo  tsiikun  "heart";  S.  W.  Pomo  ts'Ukfil;  S.  E.  Pomo  tsukiit ;  N.  E. 
Pomo  tu 'kan 

41.  Yana  djul-  "to  be  long" 

Chim.  hitcun  "long";  xu-itculan  "short"  (literally  "not-long") 

42.  Yana  djut'a-wi  "bird"  (-wi  is  collective) 

N.,  S.  Pomo  tsita  "bird";  S.  W.  Pomo  tsi'ta;  S.  E.  Pomo  tsiita;  N.  E.  Pomo 
tcit-ka;  E.  Pomo  tsiya 

43.  Yana  djuwa  "  jackrabbit"  (from  *djuxa;  for  postvocalic  w  from  x,  cf.  Yana 

-wulu  "in,"  no.  176,  in  comparison  with  Chim.  -xun  and  Kar.  -furu-) 
Ess.  tcici  "rabbit"   (for  c,  s  from  Hokan  x,  cf.  asa-nax  "water,"  no.  55; 
for  i  from  older  u,  cf.  hoci-s  "nose"  from  *hoxu-,  in  comparison  with 
Chim.  h-oxu,  Dieg.  f  exu) 

44.  Yana  ef-  "to  shell  acorns" 
Chim.  ihi-tci  "shelled  acorns" 

45.  Yana  fe-  primary  verb  stem  in  certain  verbs  of  "singing"  and  other  forms 

of  vocal  utterance  apart  from  normal  speech   (e.g.,  'e-lau-  "to  sing"; 

<e-ts!xaya-  "to  whisper";  <e-(nai-  "to  sing  another  song");  Yana  r e- 

perhaps  from  *r ehe-  from  Hokan  *'exe-  (cf.  dju-hau-  contracted  to  djo-) 
Ach.  es  (K)  "to  sing";  Ats.  (K)  etca ;  Shas.  (K)  etc-ni;  Okwanuehu  Shasta 

(K)  isi-duk  (for  Shasta-Achomawi  s,  c,  tc,  ts  from  x,  cf.  nos.  53,  55,  56) 
N.  Pomo  ke-ben  "to  sing";  C.  Pomo  ke-tcano;  E.  Pomo  xai-nem;  S.  E.  Pomo 

xe-kolne;  S.  Pomo  ih-min.     These  forms  point  to  Hokan  *(e)xe- 
Chum.  (S.  Yn.,  S.  Bar.)  eX-petc  "to  sing";   (S.  Cruz)  xu-watc 

46.  Yana  ga-  primary  verb  stem  in  certain  verbs  of  "talking,  speaking"  (e.g., 

ga-ya-  ' ' to  talk ' ' ;  ga-ri-  ' ' to  talk  N.  Yana ' ' ;  ga-P a-  "to  talk  S.  Yana ' ' ; 

ga-witc'ui-  "to  tell  a  lie";  ga-ts.'an-  "to  make  a  speech") 
Chim.  -go-,  -Jed-  ' '  to  talk  ' ' 
E.  Pomo  ga-nuk  ' '  to  speak ' ' 

47.  Yana  gadu  "leg" 

Shas.  (K)  xatis  "leg" 

48.  Yana  gdgi  ' '  crow ' ' 

N.,  C,  E.,  S.,  S.  W.  Pomo  kaai  "crow" 
Sal.  (M)  ckak!  "crow" 
Moh.  aqaqa  "raven";  Dieg.  axaq 
48a.  S.  Yana  gal-si  "father";  C.  Yana  tc(i-gal-la  "father,"  vocative  gai-si-na 
Kar.  (G)  aka  "father" 

49.  Yana  galu  ' '  arm ' ' 

E.  Pomo  gado-  local  verb  prefix  "on  the  shoulder"   (for  E.  Pomo  d  from 
original  I,  cf.  da  "sun"  from  la) 

50.  Yana  gamcu  "clover" 
Chim.  kdtcu  "clover" 
N.  Pomo  kabo  ' '  clover ' ' 
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51.  Yana  go-  "to  hear" 
Chim.  -Ice-  ' '  to  hear ' ' 

52.  Yana  ha'dai-,  xa'dai-  "to  dream" 
E.  Porno  xadum  ' '  to  dream  ' ' 

53.  Yana  haga,  xaga  ' '  flint,  arrowpoint ' ' 

Kar.   (K)  cak  "arrowpoint"   (from  Hokan  *xaka ;  Hokan  x  becomes  Kar. 

s,  c,  cf.  no.  55) 
Ach.  sat  "arrowpoint"  (from  *xalc;  for  -k  developing  to  -t,  cf.  also  nos.  76, 

127) 
Chim.  qaku  "arrowpoint"  (for  Chim.  q  corresponding  to  Hokan  x,  cf.  nos. 

55,  133) 
E.   Porno   xaga  "knife,"  xagra-xabe  "flint-rock,   obsidian,"   masan-xag'a 

"metal"  (literally  "terrible  knife  or  flint") 
Sal.  (M)  (i)cak,  (i)cik  "knife";  asak !a  "flint "2b 

54.  Yana  ha'lai-,  xa'lai-  "to  be  early  morning,  dawn";  xalai'a  "morning  star" 
Moh.  haly'a  "moon";  Dieg.  xEL-ya 

Sal.  (M)  ecxai,  icxai  "dawn,  morning" 

55.  Yana  ha-na,  xa-na  "water" 

Kar.  ac,  ic  "water"  (from  Hokan  *a'xa);  ca-  in  ca-ruk  "towards  river" 
(literally  " water-toward";  from  Hokan  (a)xa'-,  cf.  Pomo  ui  "eye" 
but  compounded  yu-,  no.  128;  parallel  to  ca-ruk  is  ma-ruk  "away  from 
river,"  originally  "land-toward, "  cf.  Chim.  ama  "earth") 

Shas.  atsa  "water";  New  Eiver  Shasta  ga-'ats;  Ach.  (S)  ac;  Ats.  atssi 

Chim.  aqa  (for  Chim.  q  as  equivalent  to  Hokan  x,  cf.  nos.  53,  133),  a'ka; 
h-uso-'xa  "tears"  (literally  "eye-water") 

N.,  E.,  S.  E.  Pomo  xa  "water";  C,  N.  E.  Pomo  lea;  S.,  S.  W.  Pomo  ala 

Ess.  asa-nax  "water" 

Sal.  (M)  tea'  "water"  (analysis  into  t-ca',  according  to  Dr.  Mason,  is 
probable,  but  bare  stem  -ca'  is  not  found) 

Moh.  aha  "water" 

Seri  ax  "water" 

Chon.  aha  "water" 

56.  Yana  hats  lit'-,  xats.'it'-  "to  feel  cold" 

Ach.  (S)  actda-siwi  "it  is  cold"  (from  Hokan  *axatc!a-;  for  x  developing 

to  c,  s,  cf.  nos.  53,  55;  for  elision  of  second  vowel  of  trisyllabic  base  see 

section  VII) 
Chim.  xatsa  "cold" 
E.  Pomo  katsil  "cold"  (i.e.,  k' ats  HI  from  *xats!il;  for  Pomo  fc*  from  Hokan 

and  older  Pomo  x  cf.  nos.  45,  55) 
Moh.  hatchu-urk  "cold"    (i.e.,  hatcuuq)  ;   Dieg.  h'tchorr   (i.e.,  xtcor)  ;   Mar. 

h'tchurk    (i.e.,    xtcuq)  ;    Yuma    hutsile,    atchura;    Kiliwi    ahhtchak    (i.e., 

axtcak) 

57.  Yana  i'dal-la  "bone"  (assimilated  from  *irdal-na) 
Shas.  ak  (K)  "bone"  (perhaps  from  *hyak  or  *ahy[a]k) 

N.,  C,  S.  E.  Pomo  ya  ' '  bone "  ;  E.,  N.  E.  Pomo  liiya  ;  S.  W.  Pomo  iya  ' '  bone, ' ' 

ihya  "awl";  S.  Pomo  xha  "bone" 
Ess.  iya  ' '  bone ' ' 


2?j  If  Sal.  cak  (f'-cak  "knife,"  f-cakr  "knives."  f-me-cak  "thy  knife")  be- 
longs here,  it  wouM  indicate  that  Hokan  x  has  become  assibilated  in  Salinas 
as  in  Karok,  Shasta-Achomawi,  and  Esselen;  cf.  also  fa,  tea  "water,  occ.mii," 
perhaps  compounded  of  article  t-  and  *ea  from  Hokan  *:r«  "water."  This, 
however,  is  contradicted  by  Sal.  -xap  "stone":  Pomo  xahe. 
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Sal.  ejac  (Sitjar)  "bone"  (i.e.,  exak;  from  Hokan  *ihyaka)  ;    (M)  p-axak, 

axak 
Chum.  (S.  Yn.,  S.  Bar.)  se'  "bone"  from  *hya' ?) 
Moh.   isaka   "bone";    Dieg.    (K)    hak    (from   Hokan    *hyaka)  ;    Wal.   tiaga 

(i.e.,  tyaga  from  *hyaka) 
Seri  itak  ' '  bone ' ' 

58.  Yana  ima-  "liver" 

Shas.  apci  ' '  liver ' ' ;  Ats.  opsi 

Mob.  Hpasa  "liver";  Dieg.  tc-ipEsi 

59.  Yana  'i-na  "wood,  tree";   'i-wi  "firewood"  {-wi  is  collective) 
Ess.  ii  ' '  wood ' ' 

Moh.  (K)  a'i  "wood";  Dieg.  (K)  i-ly 

60.  Yana  Hsi  "man,  male,  husband" 

Shas.  ic  "man";  New  Eiver  Shasta  ge-'ic 

Chim.  itci,  itri  ' '  man ' ' 

S.  Porno  atcai  "man";  N.  Pomo  tea  "person";  C.  Porno  tcatc ;  S.  W.  Porno 

atca 
Chum,  -isuyix  "husband" 
Chon.  acans  "person" 

61.  Yana  Utc.'in-na  "wildcat" 
Chim.  tagni-r,  trcagni-l  "wildcat" 
Sal.  (M)  ets!  "pinacate" 

62.  Yana  Hya  "trail "3 
Ach.  (S)  i<de«  "trail" 

Chim.  hissa  "trail"  (for  Chim.  s:  Yana  y,  cf.  Yana  -ya  "female,"  no.  184; 

see  also  139) 
C,  S.  W.  Pomo  da  "trail";  N.,  C.  Pomo  da  "door";  S.  Pomo  Mda  "door" 
Tonto  inya  "trail" 

63.  Yana  k'its.'au-na  "teeth"   (kfi-  probably  prefixed  element;  cf.  verb  suffix 

-tslau-  "to  grasp  as  with  teeth  or  claws") 
Ach.  (S)  its  la  "teeth";  Shas.  etsau;  New  Eiver  Shasta  k-i'tsau;  Ats.  i'tsau 
Chim.  h-utsu  "teeth" 
Chum,  sa'  "tooth" 

64.  Yana  k'u-  "not" 

Chim.  x-  negative  verbal  prefix;  xu-  "not"  (e.g.,  xu-itculan  "not  long") 

E.  Pomo  kuyi  "  no  " 

Sal.  (M)  ku-,  ko-  negative  prefix 

65.  Yana  kful-  primary  verb  stem  in  certain  verbs  denoting  unpleasant  states 

of  mind  (e.g.,  k'ul-dja-  "to  feel  bad,  lazy";  k'ul-mits.'i-  "to  feel  sorry, 
grieved") 
E.  Pomo  kul  "to  fear" 

66.  Yana  k!ai-  "to  be  bitter,  strong  in  taste" 

Chim.  qoiyo-in  "sour"  (qoi-  probably  to  be  read  as  k'.oi-,  cf.  Dixon's  Yana 
orthography  qaina  "rock"  for  k.'aina) 

67.  Yana  klai-na  "stone,  rock" 

Chim.  qa'a,  kaa  "stone  (if  to  be  read  k.'d'a;  if  pointing  to  Hokan  *xa-,  it 
cannot  be  connected  with  Yana  k.'ai-  but  belongs  with  Kar.  aca  "rock"; 
Shas.  itsa;  Pomo  xabe;  Ess.  ciefe;  Chum,  xbp ;  Sal.  c-xap,  tc-xa) 


s  This  and  following  forms  seem  to  point  to  some  such  Hokan  prototype  as 
*(i)tya. 
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68.  Yana  k.'u-  "to  be  long"   (not  freely  used  as  verb  stem,  but  implied  in 

k!u-rul-la  "long-neck,  crane"  and  k.'u-wil-la  "long-belly,  lizard") 
N.,  C.  Porno  Ml  "long";  S.  Porno  a'kon;  S.  W.  Pomo  a'Ml;  N.  E.  Pomo  Icol 
Sal.  (M)  k!waka  "long,  high,  tall" 
Tonto  ikule  "long" 

69.  Yana  k.'u-na  "yellowjacket" 
Chim.  xdwu  ' '  yellowjacket ' ' 

70.  Yana  k.'uni-,  k.'unu-  "and" 

Kar.  karu  "and,"  kare-xac  "and  then" 

71.  Yana  k.'iiwi  "shaman" 

S.  "W.  Pomo  kdo  ' '  doctor  " ;  S.  E.  Pomo  'xowi 

72.  Yana  lalagi  ' '  goose ' ' 
Chim.  Idlo  ' '  goose ' ' 

S.  W.  Pomo  lala  ' '  wild  goose ' ' 
Moh.  niago-e  "goose" 

73.  Yana  lili-  "to  void  nasal  mucus";  lili-mauna  "nose"  {-mauna  is  participial) 
N.,  C,  S.  E.  Pomo  la  "nose";  S.  W.  Pomo  ila;  S.  Pomo  hila-mda;  N.  E.  Pomo 

limo  (probably  to  be  understood  as  li-mo  "nose-hole,  nostril") 

74.  Yana  mak.'i  "back"  (body-part) 
Tonto  mago  ' '  back ' ' 

75.  Yana  mala  "acorn"   (only  in  certain  compounds,  e.g.,  bdsi-mala  acorn  of 

basi'i  "black  oak";  sauya-mdla  "acorn  of  white  oak") 
N.,  N.  E.  Pomo  maa  "acorn" 
Chim.  muni  "acorn  of  black  oak" 

76.  N.  Yana  mal'gu  "ear"  (perhaps  from  *smal'gu)  ;  C.  Yana  malgu;  S.  Yana 

man  'gu 

Kar.  (K)  itiv  "ear"  (probably  from  Hokan  *isim,  *isam,  cf.  Chim.  -isam 
and  Pomo  cima ;  for  Kar.  v,  m,  cf.  also  no.  86) 

Shas.  isak  "ear"  (read  probably  issak,  assimilated  from  *ismak);  Ach.  (S) 
issat  (from  *ismak)  ;  Ats.  asmak 

Chim.  h-isam  ' '  ear ' ' 

N.,  C,  E.,  S.  W.,  N.  E.  Pomo  cima,  cima  "ear";  S.  Pomo  cima-md  "ear- 
hole")  ;  S.  E.  Pomo  xama-ntsa  (Pomo  c  becomes  x  in  S.  E.  Pomo;  cf.  S.  E. 
Pomo  xa  "fish"  for  general  Pomo  ca,  aca) 

Moh.  'amalya  "ear";  Dieg.  'ejml 

Seri  isLo  "ear" 

Chon.  icmats  "ear"  (-ts  suffixed  as  in  ama-ts  "earth,"  imi-ts  "leg") 

77.  Yana  mdri-p.'a-  "fire  is  covered  up  with  ashes"  {marl-  from  madi-)  ;  causa- 

tive mdri-'a-  "to  cover  up  fire  with  ashes" 
Chim.  matri-pxa  "ashes,"  matre-pa  "dust";  matci-tsxol  "dust" 
N.  E.  Pomo  mala  ' '  ashes ' ' 

78.  Yana  mari'mi  "woman"  (from  madi'mi) 

N.,  C.  Pomo  mata  ' '  woman  "  ;  S.  W.  Pomo  imata 

79.  Yana  mat'-banui-  "to  be  summer";    mat-dasi  "spring  salmon"    (quoted 

from  J.  Curtin,  Creation  Myths  of  Primitive  America)  ;  mdrf-dja-  "to  get 
new  acorns" 
Chim.  homat  "ripe";  xo-manat  "unripe"  (xo-  "not") 

80.  Yana  mau-  "to  tell";  mau-mai-yauna  "myth" 
E.  Pomo  mam  ' '  to  tell  traditions ' ' 

81.  Yana  mets.'i  "coyote" 
Ats.  makita  "coyote" 
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Chim.  maidjande-ra,  maidjande-la  "coyote" 
Ess.  matcka-s  "coyote" 

82.  Yana  mi-  "to  cry,  wail" 

N.  Pomo  mina  "to  cry";  C.  Pomo  rain-wan;  S.  Pomo  mi-mai 
Tonto  mi  "to  cry,  scream,  sigh";  Moh.  himin  "to  cry,  lament" 

83.  Yana  minin-  "to  look";  mi-  (passive),  me-  (active)  primary  verb  stem  in 

certain  verbs  of  "appearing,  looking"  (e.g.,  mi-rap-cui'di'a-  "face  is 
all  red";  mi-wilk!ui' di'a-  "to  be  cross-eyed";  me-klvA-  "to  look  slant- 
wise at") 

Ach.  -nima-  "to  see";  Ats.  -ima- 

Chim.  -mam-  "to  see" 

E.  Pomo  ma-ii,  ma-yap  ' '  to  face,  look ' ' 

84.  Yana  midja-  "to  be  heavy ' ' 

Chim.  tcu-midan  "heavy  (?)  "  {ten-  may  be  interpreted  as  prefix  tcu-  used  to 
refer  to  round  objects) 

85.  Yana  min-,  S.  Yana  men-  "to  twirl,  drill  (for  fire),  roll" 

Chim.  men-drahe  "disk  beads"  (beads  obtained  by  drilling  bones'?) 

86.  Yana  mo-,  passive  ma-  ' '  to  eat ' ' 
Kar.  av  "to  eat"  (from  am) 
Ach.  -am-  "to  eat";  Ats.  -ammi- 
Chim.  -ma-,  -ama-  "to  eat" 

N.  Pomo  maamaa  "to  eat";  N.  E.  Pomo  maa-riba,  mam-ti 

Ess.  am  "to  eat" 

Chum.  (S.  Buen.)  umu  "to  eat" 

Sal.  (M)  amo'  "to  eat";  (Sitjar)  amma  "to  eat  (as  gruel),  to  suck" 

Moh.  mam  "to  eat";  Tonto  ma;  Coc.  ahma 

87.  Yana  mo-,  passive  ma-  ' '  to  reach  out,  hand  to,  hold ' ' 
Chim.  -imu-  "to  hold" 

E.  Pomo  ma  "to  hold"  (singular  subject) 

88.  Yana  mo'-,  passive  ma'-  "to  take  along,  fetch" 

Ach.  -mu-  "to  carry"  (perhaps  belongs  rather  to  no.  87) 

Chim.  -mai-  ' '  to  carry ' ' 

Sal.  (M)  maa,  ma'a  "to  bring,  carry" 

89.  Yana  mu-ma-  "to  work";  simpler  stem  mu-  seen,  e.g.,  in  mu-yasi-p!a  "to 

feel  ill  from  working ' ' 
Chim.  -mu-  "to  fix" 
E.  Pomo  mumu  "to  try" 

90.  Yana  mugald-'i  "log"  (for  -'i  see  no.  59) 
S.  Pomo  mokoc  ' '  stump ' ' 

91.  Yana  muk.'ula  "round  hole,  pit"  {-k!ula-  may  be  related  to  S.  Yana  -k.'ola- 

of  dju-k.'ola-ri-  "to  sit") 
Pomo  mo,  mo  "hole" 
Ess.  imu-sa  "hole" 

92.  Yana  murul-  (from  mudul-)  "to  lie,  be  in  a  lying  position" 

N.  Pomo  miti  "to  lie";  C.  Pomo  mti;  S.  Pomo  mitiu;  S.  W.  Pomo  mititci ; 
S.  E.  Pomo  mat-miti;  N.  E.  Pomo  tca-mta;  E.  Pomo  xana-mera-gi  (Kroeber 
gives  mer) 

93.  Yana  mu' di,  S.  Yana  musdi  "paternal  aunt" 

Kar.  (G)  miidj-its  "father's  sister"  (-its  is  probably  diminutive),  mitca-vaci 

"father's  sister  after  death  of  father" 
Ach.  (G)  hamut  "father's  sister" 
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Chim.  muta-la-(i)  "  (my)  maternal  aunt"  (-la-  is  diminutive) 

S.  W.  Pomo  mu-tsen  "paternal  aunt";  S.  Porno  a-mu-tsen;  C.  Porno  mamu- 

tsak;  N.  Pomo  mamu-ak 
Chum,  -mus  "father-in-law,  mother-in-law"  (this  term  may  originally  have 
meant  "father's  brother  or  sister,"  cf.  Yana  and  Pomo;  if  so,  cross- 
cousin  marriage  is  probably  implied) 

94.  Yana  na-  "that  it  is,  inasmuch  as  it  is"   (e.g.,  na  malla-p.'a'  "[I  wonder 

what  is  going  to  happen],  for  [my  sleep]  is  bad");*  na-gu-  "therefore 
one  does,  is  so  and  so"  (-gu-  "just,  merely,  a  little");  na-kru-  "there- 
fore not"  (k'u-  independent  verb  stem  "to  be  not").  Like  be-  (see 
no.  18),  these  verbs  are  used  without  -si-  suffix  in  their  present  tense 
(e.g.,  nagu-ndja  "therefore  I  do,  am  so  and  so");  this  makes  it  prob- 
able that  na  is  originally  demonstrative  in  force  (na-gu-ndja  originally 
perhaps  "  this-just-I "),  which  is  confirmed  by  its  composition  with 
independent  stem  kr  u-  "to  be  not" 

Sal.  na  ' '  this ' ' 

Chum,  -na  in  kie-na  "this"  (animate);  "this"  indefinitely  is  kir 

95.  Yana  ni-  "to  go"  (one  male  subject) 
E.  Pomo  negi,  nek  "to  go  to " 

Ess.  neni  "to  go,  walk" 

Sal.  (M)  nax  "to  come"  (Sit jar),  enoxo  "to  come,"  ko-nox  "to  arrive"; 

these  forms  belong  perhaps  rather  with  C.  Yana  ner-,  S.  Yana  nex-  "to 

step ' ' 

96.  Yana  nina  "mother";  simpler  stem  -n-   (from  *-ni-  or  *-na-)   is  implied  in 

S.   Yana   ga-n-na   "mother"    (vocative   ga-n-na   found   also   in   northern 

dialects;  -na  is  absolute  noun  suffix) 
Shas.  (G)  ani  "mother";  Ach.  (G)  m-ani  "thy  mother" 
E.  Pomo  nixa  ' '  mother ' ' 

97.  Yana  otc'a-  "to  dig  for  (annis)  roots"  (6  is  active  vocalism  of  a  or  a) 
Chim.  atci  "root" 

98.  Yana  p'adja  "snow";  p< a-  "snow  lies  on  ground" 
Chim.  pa-nna  "snowshoes"5 

Moh.  Uipaka  "snow";  Tonto  paka 

99.  Yana  p'al-  "biack"   (e.g.,  da-p'al-sa-  "to  be  black";  pral-witc<u  "black 

salt,  mud  salt") 
Seri  ko-polt,  ko-polcht,  ko-pox'l,  ji-ko-pohl  "black"  (i.e.,  -poh;  ko-  is  prefixed 
to  several  adjectives  of  color) 

100.  Yana  p*ats!i  "excrement";  p'ats.'djuwa  "intestines" 
Shas.  ipxai  "intestines"  (px  from  pr) 

Chim.  h-ipxa  "intestines"  (px  from  p( ) 

N.,  C,  E.  Pomo  pa  "excrement";  S.  Pomo  apa  "excrement,"  t'pa  "intes- 
tines"; S.  W.  Pomo  apa  "excrement";  S.  E.  Pomo  fa  "excrement, 
intestines";  N.  E.  Pomo  fa  "intestines";  Pomo  f,  like  Shas.  and  Chim. 
px,  point  to  strongly  aspirated  Hokan  p<   (cf.  Yana  form  just  quoted) 

Sal.  (M)  p'xat  "excrement,  intestines" 

101.  Yana  p'e-  "to  lie,  be  in  a  lying  position" 
E.  Pomo  pid  "to  lie"  (plur.) 


•♦Sapir,  1910,  p.  11(5,  1.  :!. 

5  If  analyzed  as  pa-  "snow"  plus  -una  "footwear"  (?).  pa-  may,  however, 
be  related  to  pa,  ipa  "moccasin."  "Snow"  is  ordinarily  Mpui,  hipue  in  Chi- 
mariko,  doubtless  cognate  with  Chum.  (S.  buen.)  pot  "snow." 
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102.  Yana  p'i-  "several  move,  go"  (corresponding  singular  is  H-) 

E.  Pomo  pil  "to  walk"  (plur.),  pili  "to  go"  (plur.)-  That  pil  is  to  be 
understood  as  p'il  (cf.  Yana  form  above)  is  indicated  by  Kroeber's 
remarks  that  cd-pil-ele  ' '  east  (they)  went ' '  was  heard  in  text  as 
cop-hil-ele 

103.  Yana  p'il'olu  "woman's  (round)  basket-cap" 
S.  W.  Pomo  pololo  "round" 

104.  Yana  p'it'-bal-  "to  boil"  (intr.;  -bal-  "up") 
Chim.  -potpot-  "to  boil" 

105.  Yana  prit-t!al-  "(wound)  bursts,"  p'it-'gan-  "(bow)   snaps" 
E.  Pomo  pid'ak,  pad'ak  "to  break" 

Sal.  (M)  paleko  "to  break" 

106.  Yana  p(it'-  "to  discharge  wind";  p' e-tlai-na  "skunk"   (from  pr et'-'ai-na 

"one  who  discharges  wind  on  people") 
Chim.  pxici-ra,  picui  "skunk"  (px  from  p' ,  cf.  no.  100) 

107.  Yana  p<6-  "to  blow";  pru-sa-  "to  smoke"  (sd-  "off,  away") 

Chim.  -xu-,  -xuc-  "to  blow";  -xu-  "to  whistle"  (from  *-prM-  probably  via 
*-pxu-;  for  Chim.  xu  from  Hokan  pru,  cf.  also  nos.  109,  110,  111) 

E.  Pomo  pu-  verb  stem  in  verbs  of  "blowing"  and  "breathing"  (e.g., 
pu-cen,  pu-t'am  "to  take  breath";  pu-cul  "to  blow";  pu-G' a  "to 
whistle") 

108.  Yana    p' 6wat-'a-    "to    wear    beads    around    neck,"    passive    p' awat-'a- ; 

p' divat-dja-'a-  "to  put  beads  around  neck" 
N.  Pomo  po  "  magnesite  beads";  C.  Pomo  po ;  E.  Pomo  pol;  S.  E.  Pomo  fol; 
N.  E.  Pomo  fo,  fol  (Pomo  f  points  to  Hokan  pf  ;  cf.  no.  96) 

109.  Yana  p(u-  "to  swim" 

Chim.  -xu-  "to  swim"  (from  Hokan  *p(ii-) 

110.  Yana  p<ui<-  "to  be  fat" 
Ach.  aphau  "fat"  (adj.) 

Chim.  -xu-  "fat"  (adj.;  from  Hokan  *pru-) 
N.  Pomo  pm  "greasy" 
Sal.  (M)  upi-nit  "fat" 

111.  Yana  p'un-  "to  paint,"  p'an-na  "paint ";  pf  6-  "to  put  (paint,  pitch)  on"; 

p(ul-lai-  "to  smear  (pitch)  on" 
Chim.  -xol-  (from  Hokan  *pful-)  reduplicated  in  -po-xolxol  "to  paint" 

112.  Yana  p.'asi  "buckeye" 
Ats.  (K)  p.'asup  "buckeye" 

S.  Pomo  baca  "buckeye";  S.  "W.  Pomo  bace 
Sal.   (M)  pEca'  "buckeye" 

113.  N.  Yana  p!ut-'di-wi,  C.   Yana  pludi-wi  "women"    (-ivi  is   collective,   -t'- 

plural  infix);  -p.'di  (syncopated  from  -p.'udi)   "woman"  in  compounds; 
tc* ap'dju-p .'un'na    (from   -p !ut'-na)    "mother-in-law"    (cf.   tc' ap'dju'i 
"father-in-law") 
Chim.  puntsa-r  "woman" 

114.  Yana  p.'ulsu  "tail" 
Kar.  (K)  apuvi  "tail" 

Shas.   (K)   ihiiva  "tail"   (from  *ipiwa,  cf.  no.  16);  Okwanuehu  Shas.   (K) 

ip'iiwa;  Ach.  (K)  ipi ;  Ats.  (K)  t'-ipwi-ri 
Chim.  aqnye  "tail"  (read  probably  ak.'uye;  k.'u  from  plu  as  xu  from  p'u. 

see  no.  107) 
Tonto  bihe  "tail" 


6  1911a,  p.  344,  note  49. 
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115.  Yana  samsi-  "to  sleep";  simpler  stem  sam-  implied  in  plur.  sadim-  (-di-  is 

plural  infix)  ;  in  S.  Yana  this  stem  appears  as  tc(  amsi- 
Shas.  (K)  itsmas  "to  sleep";  Okwanuchu  Shas.  (K)  itsiwi;  Ats.  (K)  itsmi 
N.  Pomo  sima-mlti  "to  sleep";  E.  Porno  sima-nek ■;  S.  Porno  sima-mitiu '.;  S. 

W.  Pomo  sima-ka;  N.  E.  Pomo  cima-lca;  C.  Pomo  suma-mtiii 
Ess.  atsini-si  "to  sleep" 
Moh.  isma  "to  sleep";  Dieg.  Ei'ma 
Seri  sim  ' '  to  sleep ' ' 
Chon.  cmai  ' '  to  sleep ' ' 

116.  Yana  sawa  "arrow" 
Chim.  sa'a  "  arrow ' ' 

117.  Yana  si-  "to  drink" 
Kar.  (K)  is  "to  drink" 

Ach.  (S)  dis'a  "drink!,"  dis'i*  -gusiwat  "I  drink" 
Sal.  (M)  icem,  ecim,  acim  "to  drink" 
Moh.  iOi  "to  drink";  Dieg.  Est 
Seri  ka-si  ' '  to  drink  ' ' 
Chon.  cwa  ' '  to  drink ' ' 

118.  Yana  sigaga  ' '  quail ' ' 

N.,  C,  S.  W.  Pomo  cakaka  "valley  quail";  E.  Pomo  cag'ax;  S.  Pomo  cakaga; 
S.  E.  Pomo  xak ;  N.  E.  Pomo  sakaka-ka 

119.  Yana  siwin-'i  "yellow  pine"  (for  -'i  see  no.  59) 

Kar.  civir-ip  "yellow  pine"   (from  *ciwin-;  -ip  suffix  for  nouns  denoting 
trees) 

120.  Yana  sun-na  (var.  of  edible  root) 
Chim.  san-na  "wild  potato" 

121.  Yana  susu  "dog" 

Chim.  citce-lla,  sitce-la  "dog";  citci-wi,  sitci-ivi  "wolf" 

122.  Yana  t.'alam-mauna  "white"  (-mauna  is  participial) 
Shas.  (K)  it'ayu  "white" 

N.  E.  Pomo  taiya  "white" 

123.  Yana  t.'iiu-  "to  be  little";  t.'ini-si-  "child" 
Ach.  (G)  atun  "younger  brother" 

Kar.  tunue-itc  ' '  small ' ' 

Chum,  (ma-k-)itc-tu'n  "(my)  son" 

124.  Yana  tcrau-na  "sugar  pine" 

Kar.  (K)  uc-ip  "sugar  pine"  (-ip  "tree") 

Shas.  (K)  atsahu  "sugar  pine";  Okwanuchu  Shas.  (K)  atsanihu;  Ach.  (K) 
asauyo;  Ats.  (K)  atcawo-p 

125.  Yana  tcrek!au-na  "smoke" 

N.,  N.  E.  Pomo  saha  "smoke";  E.  Pomo  saxa;  S.  E.  Pomo  tsaxa 
Ess.  tcaxa  ' '  smoke ' ' 

126.  Yana  tc'igal-la  "father"   (-la  assimilated  from  -na ;  tc'igal-  may  be  com- 

pounded of  tcH-  and  gal-,  cf.  S.  Yana  galsi  "father") 
Chim.  itcila-(i)  "(my)  father"  (-la-  probably  diminutive) 

127.  Yana  tc'ik.'i  "female  breast" 

Shas.  itsik  "milk";  Ach.  (S)  Vtcit  "milk,  female  breast"  (from  *i'tcik)  ; 

Ats.  atciska  ' '  milk ' ' 
Sal.  (M)  t-icu'  "breast,  bosom,  chest,"  plur.  t-iletco'  "breasts" 
Dieg.  itchikh  (i.e.,  itcix)  "breast,  heart" 
Probably  distinct  from  these  are: 
Chim.  clra,  ci  'ila  ' '  woman  's  breast,  milk  ' ' 
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C.  Porno  sido  "female  breast";  E.  Pomo  sido;  S.  W.  Pomo  cido ;  S.  Porno 
ci'do  "female  breast,  milk" 

128.  Yana  tcfu-na  "eye,  face" 
Kar.  (K)  yup  "eye" 

Shas.  o%  "eye"  (probably  from  *o'yo) ;  Konomihu,  New  River  Shasta  ki-'oi; 
Ats.  oiyi;  Ach.  (S)  arsa 

Chim.  h-usot,  h-ucot  "eye";  h-uso-'xa  "tears"  (literally  "eye-water"); 
h-isu-ma  "face"  (Chim.  -uso-  probably  assimilated  from  -iso-,  as  shown 
by  stereotyped  h-isu-ma;  in  Shasta-Achomawi  and  Pomo  original  *iyu, 
cf.  Yuman  and  Seri,  has  likewise  become  assimilated  to  uyu) 

N.,  C,  E.,  S.  E.,  N.  E.  Pomo  m  "eye";  S.,  S.  W.  Pomo  hum;  as  Kroeber 
points  out,  E.  Pomo  ui  becomes  yu  in  compounds:  yu-xa  "tear"  (literally 
eye-water, ' '  cf .  Chimariko  above)  ;  in  other  words,  original  *u'yu  becomes 
ui,  (u)yu'-xa  becomes  yu-xa 

Sal.  (M)  t-uwu  "face"  (perhaps  assimilated  from  *-uyu  from  *-iyu),  t-u,  t-6 

Moh.  -186  "eye"  (from  -lyo)  ;  Dieg.  iyu 

Seri  ito  ' '  eye. ' '  Sibilant  -S-  of  Achomawi,  ic<  -  of  Yana,  and  -s-  of  Chimariko  ; 
-y-  of  Shasta,  Atsugewi,  Karok,  Pomo,  and  Yuman;  and  -t-  of  Seri  would 
seem  to  point  to  some  such  Hokan  original  as  *isyu  (cf.  Yana  dj :  Pomo 
(h)y,  no.  39;  and  developments  of  Hokan  -Ivy-,  no.  57) 

129.  Yana  ts.'awil-la  "bluejay"  (-la  assimilated  from  -na) 
S.  W.  Pomo  tsauala  ' '  valley  bluejay ' ' 

130.  Yana  ts.'up'-  "to  be  good" 
S.  E.  Pomo  tsama  ' '  good  ' ' 
Sal.  (M)  ts.'ep  "good" 

Chum.  (S.  Yn.,  S.  Bar.)  cuma  "good" 

131.  Yana  ts'.urddu  "red-headed  woodpecker" 
Chim.  tcuredhu,  tculeti  "woodpecker" 
Sal.  (M)  ts.'e'l  "woodpecker" 

132.  Yana  u-  "to  be";  like  be-  and  na-  (see  nos.  18  and  94)  this  verb  stem  is 

used  without  -si-  suffix  in  its  present  tense;  hence  demonstrative  origin 
seems  probable,  though  not  as  clearly  so  as  with  be-  and  na-  (u-'nidja 
"I  am"  perhaps  originally  "that-I  [-am]") 

E.  Pomo  u,  u-ba  "that"  (for  ba  see  no.  18);  u-mip  "he  (distant)  " 

Chum.  (S.  Bar.)  ho  "that" 

Sal.  ho  "that" 

133.  Yana  uf-,  S.  Yana  ux-  "to  be  two" 
Kar.  axak  "two" 

Shas.  xokwa  "two";  Ach.  (S)  hak! ;  Ats.  hoki 

Chim.  xok'u,  qdqu  (probably  to  be  read  xdk.'u)  "two" 

N.  Pomo  kd  "two";  C,  S.  W.  Pomo  ko ;  S.  Pomo  ako ;  E.  Pomo  xotc;  S.  E. 

Pomo  xos 
Ess.  xuJax  ' '  two ' ' 

Sal.  (M)  hakic  "two"  (San  Miguel);  kakec,  kakcu  (San  Antonio) 
Moh.  havik  "two"   (from  *xawik)  ;  Coc.  how  ok ;  Kiliwi  hhuak  (i.e.,  xuak)  ; 

Dieg.  xawok 
Seri  ka-xkum  ' '  two ' ' 
Chon.  oke  ' ' two ' ' 

134.  Yana  (ul-  "to  hit";  'uldja-  "to  put,"  'uldja-sa-  "to  throw  away";  in  S. 

Yana  'ul-  appears  as  '  ol-  which  internal  Yana  evidence  shows  to  be  more 
archaic  than  'ul- 
E.  Pomo  ol  "to  throw  at" 
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135.  Yana  wa-  "  to  sit " 

Ats.  we-  instrumental  verb  prefix  "by  sitting  on" 
Chim.  -wo-  "to  sit "  ;  wa-  ' '  by  sitting  on ' ' 
Tonto  o-a  "to  sit";  Wal.  (nu)-ua;  Kiliwi  ouau 

136.  Yana  wak.'i  "to  defecate" 

Ats.  wehM  "excrement"  (for  Ats.  e  from  a,  cf.  also  no.  135) 
Chim.  h-iwax-ni  "excrement" 

137.  Yana  icat'du-wi  "blood"    (-wi  is   collective,   -t'-  probably   infixed   plural 

element);  da-waP -sa-  "to  be  red"  (i.e.,  "blood-colored";  da-  and  -sc- 
are characteristic  of  most  color  verbs,  cf.  da-p<al-sa-  "black,"  no.  99); 
waPwa-'i  "redbud"  (probably  reduplicated  form;  for  -'i  cf.  no.  59). 
Yana  wat-  from  Hokan  *(a)xwat- 

Kar.  (K)  ax  "blood"   (syncopated  from  *axwa;  cf.  ic  "water"  from  ica 
from  Hokan  *axa) 

Shas.  axta  "blood";   Okwanuchu  Shas.  axta ;  Aeh.  axdi;  these  forms  are 
syncopated  from  Hokan  *axwata-,  *axwati 
(Chim.  sotri  "blood,"  sodre-  "to  bleed";  if  these  forms  really  belong  here, 
we  would  have  to  assume  that  Hokan  xw  has  developed  to  Chim.  s,  though 
Hokan  x  always  remains) 

S.  Pomo  hata  "red"  (perhaps  from  *xwata) 

Chum.  (S.  Yn.,  S.  Bar.)  aXulis  "blood"  (probably  from  *axwa-) 

Sal.  (M)  (pjakata,  ekata  "blood" 

Moh.  aliwata  "blood"  (from  axwata)  ;  Dieg.  axwat  "blood";  Yuma  hhwat 
(i.e.,  xwat)  "red" 

Seri  avat  "blood" 

Chon.  awas  ' '  blood ' ' 

138.  Yana  wain  "house"    (-im  is  probably  collective  suffix);    simpler  stem  -wa 

probably  in  mdt.'adju-wa  "sweat-house"  (literally  "winter-house") 
Chim.  awa  ' '  house ' ' 
Ess.  iwa-no  "house" 
Moh.  ava  "house"  (from  *awa) ;  Dieg.  awa 

139.  Yana  weyu  "horn" 

Kar.  vecu-ra  "horn"  (from  *wecu-) 

Chim.  Ji-owec  "antlers,  horn"  (for  Yana  -y- :  Chim.  s,  c,  see  also  nos.  62,  1S4) 

140.  Yana  wil-la  "belly"  (-la  assimilated  from  -na)  ;  from  Hokan  *(u)xwi-l-  (cf. 

no.  137);  for  -I-  of  Yana  wil-,  cf.  i< dal-  "bone":  Hokan  *ihya-  (no.  57) 
N.  Pomo  l'5i  "belly";  N.  E.  Pomo  Icoi;  S.,  S.  W.  Pomo  uka;  S.  E.  Pomo  xo ; 

E.  Pomo  xo ;  C.  Pomo  woxa;  these  forms  point  to  original  *(o)xoi,  * (o)xwl 
140a.  S.  Yana  ya( gaihi  "wife's  brother" 

Shas.  (6)  iyaki  "wife's  brother,  man's  sister's  husband" 

141.  Yana  yu-na  ' '  acorn ' ' 
Ats.  yummi  "acorn" 
Chim.  yutri  "acorn" 


1917]  Sapir:  The  Position  of  Yana  in  the  Hokan  Stock  17 


SECONDARY  VERB  STEMS 

Among  the  numerous  suffixed  elements  that  go  to  build  up  Yana 
verb  structure  is  a  large  class  that  come  immediately  after  primary 
stems  and  convey  verbal  or  adjectival  ideas  of  considerable  concrete- 
ness.  They  may,  accordingly,  be  appropriately  termed  "secondary 
verb  stems."  It  is  highly  probable  that  they  were  originally  primary 
stems  which,  being  often  compounded  with  other  preceding  primary 
stems,  gradually  came  to  lose  their  independence  and  to  assume  the 
aspect  of  verbal  suffixes.  Indicative  of  this  is  the  fact  that  in  at 
least  a  few  cases  elements  may  be  used  in  both  initial  and  secondary 
positions.  Thus  -wat'-  "red"  and  -p'al-  "black"  are  secondary  ele- 
ments in  verb  structure,  but  occur  in  initial  position  in  nouns  (e.g., 
wat'wa-'i  "red-bud";  p'al-witc'u  "black  salt")  ;  further,  samsi-  "to 
sleep"  occurs  in  secondary  position  in  gi-samsi-p.'a-  "to  feel  sleepy" 
(gl-  primary  verb  stem  indicating  states  of  mind).  Composition  of 
primary  verb  stems  is,  however,  so  rare  in  Yana  as  to  be  practically 
absent.  The  loss  of  independence  of  secondary  verb  stems  has  evi- 
dently been  consummated  as  a  general  process  in  the  very  remote  past. 
Comparison  with  other  Hokan  languages  strongly  supports  the  view 
that  the  suffixation  in  Yana  of  these  stems  is  the  result  of  a  loss  of 
independence,  for  some  of  them  are  clearly  cognate  to  independent 
stems  in  these  languages. 


142.  Yana  -balla-  "to  knock,  hit,  poke" 
Chim.  -pat-  "to  poke" 

E.  Pomo  bati  "to  shoot" 

143.  Yana  -dada-  "to  shake,  flutter"   (e.g.,  yaidja-dada-'a-  "[one's  flesh,  eye- 

lashes, cheeks]  shake  from  fear";  '  ep  !  i-dada-dibil-  "[humming-bird] 
goes  buzzing  around";  'al-Vda-,  syncopated  from  ral-dada-,  "to  shake 
[intr.]") 
S.  Pomo  itatau  "to  shake";  N.  E.  Pomo  tcerercm  (probably  to  be  under- 
stood as  tce-rerem  from  *-dedem)  "to  shake,"  tcarara-rem  "earthquake" 
(from  *tca-dada-dem) 

144.  N.  Yana  -gat-  "to  roll"  (intr.) 
Chim.  -k-  ' '  to  roll ' ' 

145.  Yana  -gal-  "  (to  bite)  out  piece  of";  -gal-< di-  "to  peel  off  (skin,  bark)  " 
Chim.  -kxol-  ' '  to  dent ' ' 

146.  Yana  -r gan-  "to  break";  S.  Yana  -sgan- 
Chim.  -kat-  "to  break,  separate" 

147.  Yana  -gulai-  perhaps  "to  be  bent"  (in  ba-gulai-mak.'i-  "to  be  humpbacked"; 

mak'.i  "back") 
Chim.  -koru-  "to  bend"  (r  and  I  constantly  interchange  in  Chimariko) 
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148.  Yana  -k.'al-:  hui-k !al-di-  "to  wash"  {hui-  is  probably  causative  form  of  hai-, 

incorporated  form  of  ha-  "water");  bo-k.'al-'di-  "to  clean  out  (grain) 
by  beating";  do-k  !al-' di-  "to  brush" 
C.  Pomo  k.'al  "  to  rub  " 

149.  Yana  -k.'au-  "  (to  cut,  snap,  break)  piece  out,  off" 
S.  Pomo  ikau  ' '  broken  or  burst  asunder  ' ' 

150.  Yana  -Idun'a-,  -k.'un'a-  "to  stay,  dwell,  sit";  S.  Yana  -k.'ola-;  occurs  also 

as    primary    stem    in    k .'un'a-mari'mi    "old    woman"     (literally    "sit- 
woman"),  plural  k.'u' na-p.'diwi ;  for  verbs  of  sitting  as  first  members 
of  compounds  referring  to  persons,  cf.  no.  3 
Kar.  kini,  kiri  ' '  to  live,  sit,  be ' ' 

151.  Yana  -lili-,  -lili-  "smooth"   (probably  reduplicated  element;  cf.  -dada-,  no. 

143) 
Chim.  luyuin  ' '  smooth ' ' 

152.  Yana  -'la-  "(to  act  upon)  soft,  sticky  object" 
Chim.  lo  'oren  ' '  soft ' ' 

153.  Yana  -ts.'an-  in  ga-ts.'an-  "to  make  a  speech"  (for  ga-  see  no.  46) 
E.  Pomo  -tsan-  in  ba-tsan  "to  preach"  (for  ba-  see  no.  8) 

154.  Yana  -ts.'au-  (see  no.  63) 

155.  Yana  -ts.'u-  "to  tear,  scratch,  wear  out" 
E.  Pomo  bi-tcu  ' '  to  gnaw  off ' ' 

156.  Yana  -wa-,  -wci-  secondary  stem  in  certain  verbs  of  weeping  (e.g.,  dja-ira- 

"to  mourn,  lament  off  in  woods";  dil-wa-  "to  dance  with  grief") 
Ach.  -«'o-  '  'to  cry' ' 
Chim.  -wo-  ' '  to  cry ' ' 

157.  Yana  -yi-  in  mo-yi,  passive  mu-yi-  "to  teach,  give  advice"   (for   mo-,   mR- 

cf.  perhaps  mo-,  mu-  "to  reach,  hand  to,  hold,"  no.  87) 
E.  Pomo  -yi  in  ba-yi  "to  teach";  mi-yi  "to  count";  du-yi  "to  show,  teach, 
count" 


LOCAL  SUFFIXES 

Yana  is  characterized  by  a  large  number  of  local  verb  suffixes, 
resembling  in  this  respect  Karok,  Shasta-Achomawi,  and  Chimariko. 
On  the  other  hand,  it  does  not  possess  the  local  postpositions  suffixed 
to  nouns  which  are  found  in  these  languages,  also  in  Pomo  and 
Esselen.  To  express  prepositional  relations  Yana  employs  the  same 
method  as  Salinan  and  Chumash,  that  is,  the  noun  is  preceded  by  an 
independent  local  noun  of  prepositional  significance ;  thus  with  such 
constructions  as  Salinan  tdke  tecaan  "in  the  basket"  and  Chumash 
mama  o'  "in  water"  compare  Yana  'iycmairik.'u  daha  "in  middle  of 
river,"  iliautc'u  daha  "west  of  river."  Such  local  nouns  are  in  every 
case  built  up  of  a  local  verb  suffix  preceded  by  the  element  i-  or  I-  and 
sometimes  followed  by  the  absolute  noun  suffix  -na  or  by  an  element 
-k.'u  (thus  the  verb  suffixes  corresponding  to  the  above  local  nouns  are 
-yemairi-  and  -haudju-).     As  a  matter  of  fact,  the  most  common 
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method  of  expressing  prepositional  relations  in  Yana  is  to  suffix  the 
local  element  to  the  verb  stem  and  to  connect  the  verb  with  the  noun 
by  means  of  the  objective  particle  gi.  The  close  connection  between 
local  verb  suffixes  and  local  nouns  in  Yana  is  at  least  theoretical 
ground  for  suggesting  that  these  suffixes,  where  they  occur  in  Hokan, 
are  nothing  but  incorporated  local  nouns  that  originally  possessed 
complete  independence,  as  still  indicated  by  Chumash  and  Salinan. 
Comparative  evidence  bearing  on  certain  specific  suffixes  would  seem 
to  confirm  this  hypothesis  (see  nos.  169,  172,  174,  176;  cf.  perhaps 
further  Karok  -toko  "on"  as  verb  suffix  with  Salinan  tdke  "in"  as 
local  noun). 

158.  Yana  -'an-  "arriving  at" 

Kar.  -ra  verb  suffix  "toward"  (Karok  r  frequently  goes  back  to  n) 
(E.  Porno  -n  nominal  postposition  "to") 

159.  Yana  -oil-  "about,  moving  about" 

E.  Porno  -mal,  -mli  verb  suffix  "around" 

160.  Yana  -dam-  {-ram-),  -dami-  {-rami)  "out,  out  of  the  house" 
Kar.  -arup,  -ripa  verb  suffix  ' '  out ' ' 

Ach.  (K)  -da  verb  suffix  "out  of  house";  Ats.  -ta  verb  suffix  "out  of" 
Chim.  -tap  verb  suffix  "out";  -tpi  verb  suffix  "out  of" 

161.  Yana  -di-   {-ri-),  -di-  {-ri-)  "down"  (occurs  also  compounded,  as  in  -ma-ri- 

"down  into  hole,  receptacle";  -wal-di-  "down  on  ground";  -'uldi- 
"down  from  height");  -du-  {-ru-),  -du-  {-ru-)  "down  from  point 
above";  these  two  suffixes  are  probably  related,  both  being  perhaps 
based  on  older  Hokan  *-da-  "down"  plus  elements  that  have  now  lost 
their  individuality 

Ach.  (K)  -danu-  verb  suffix  "down" 

Chim.  -dam  verb  suffix  ' '  down  ' ' 

162.  Yana  -dja-  "off,"  used  in  certain  verbs  of  "putting,"  "throwing,"  and 

other  activities 
E.  Porno  tsa-  verb  prefix  "away";  as  Kroeber  remarks  of  this  class  of 
Porno  elements,  "Adverbial  prefixes  are  the  most  loosely  connected  with 
the  verb,  and  sometimes  are  heard  as  separate  words";  it  is  therefore 
not  altogether  surprising  that  certain  of  them  correspond  to  local 
suffixes  of  other  Hokan  languages;  with  the  exception  of  -mli,  -mal 
"around"  (see  no.  159),  Kroeber  lists  no  Porno  local  suffixes  for  verbs; 
see  further  no.  173  and  compare  E.  Porno  ca-  verb  prefix  "through" 
with  Chim.  -usam  verb  suffix  ' '  through  ' ' 

163.  Yana  -dja-  "up"  in  certain  verbs  (e.g.,  dju-dja-  "water  rises";  bul-dja-sa- 

"three  fires  blaze  up");  ordinarily  appears  compounded  in  -t'-dja- 
"up  (in  air)";  containing  this  -dja-  are  probably  also  local  suffixes 
■dja-ri-  "house,  going  up"  (e.g.,  u'-djari-si  "there  are  two  houses," 
literally  "there  are  two  going  up");  -s-dja-  "house  going  up"  (e.g., 
mallaj) ,'a-sdja-s-kH  "he  has  bad  house  going  up,"  cf.  mallapla-  "to  be 
bad"  and  -s-kH  "his  is");  -djai-ri  "on  top  of" 
Chim.  -tso-  verb  suffix  "  up  " 
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164.  Yana  -'e-  "with,  by  means  of" 

(E.  Porno  -i,  -yai  nominal  postposition  "with,  by  means  of") 

165.  Yana  -gun-   stereotyped   secondary   element  possibly  indicating  ' '  interior, 

inside": i-gtin-na  "sweat-house"  (i-  possibly  identical  with  prefixed 
i-,  i-  of  local  nouns;  -na  absolute  noun  suffix),  originally  perhaps  "inside 
place";  N.  Yana  waV -guru-wa  "sweat-house"  (syllabically  final  n  be- 
comes t  in  N.  Yana,  which  develops  to  ru  before  w,  cf.  N.  Yana  raru-wul- 
" several  go  into  house"  with  C.  Yana  'an-wul-;  -wa  "house,"  ef.  no. 
133),  originally  perhaps  "sit-inside  house" 
Kar.  -kuri  verb  suffix  ' '  into ' ' 

166.  Yana  -hH-  "hither" 

Chim.  -7^-  in  -wa-k-,  -wa-to-Tc-  "to  come"  (cf.  -wa-,  -warn-  "to  go";  cognate 
with  Kar.  -var,  -varam  "to  go "  from  -wan  or  -wal  and  E.  Pomo  tea,  wal 
"to  walk,  go,  pass") 

Yuma  kirik  ' '  to  come ' ' ;  Dieg.  kiyu 

167.  Yana  -k!am  "toward  oneself" 
Kar.  -ka  verb  suffix  "  to  " 

Chim.  -s-ku  verb  suffix  "towards"  (for  -s-  cf.  -s-mu  "across") 
Sal.  (M)  sic  lam  "close,  beside,  hither" 

168.  Yana  -lau-  ' '  out  of  enclosed  space  into  open, ' '  sometimes  specifically  ' '  out 

of  mouth"  (e.g.,  ya-lau-  "mouth  bleeds";  ' ul-lau-wal-  "breath  smells," 
-wal-  incorporated  form  of  bal-  "mouth") 
Chim.  -lo  verb  suffix  "apart  (?)"  (e.g.,  n-itcxa-lo  "pull  out  tooth!"  itcxa- 
"to  pull") 

169.  Yana  -flu-  "in  head"   (e.g.,  ne-<lu-  "to  kick  one's  head,"  from  ne'-  "to 

step"  plus  -(lu-;  lau-'lu-  "to  be  strong  in  head");  N.  and  C.  Yana  pre- 
consonantal  -'  -  goes  back  to  either  original  -s-  or  -x-,  as  shown  by  com- 
parison with  S.  Yana  (e.g.,  -<bu-  "to  be  first":  S.  Yana  -xbu- ;  -f gan- 
"to  break":  S.  Yana  -sgan-)  ;  Pomo  cina  (see  below)  suggests  that 
Yana  -flu-,  if  indeed  related,  goes  back  to  original  *-islu- 

Shasta  innux  "hair"  (perhaps  assimilated  from  *isnux) ;  Konomihu  k-lna 
"head"  (perhaps  from  *isna,  cf.  Pomo  cina;  for  fc-prefix  ef.  New  River 
Shasta  k-i'tsau,  no.  63)  ;  New  River  Shasta  k-innux  "head";  Okwanuchu 
Shas.  innux  "head";  Ach.  lax  "head";  Ats.  naxa  "head"  (perhaps 
from  *snaxa) 

N.,  S.  Pomo  cina  "head";  S.  W.  Pomo  cina;  C.  Pomo  cna;  S.  E.  Pomo  x'nja 
(Pomo  c  becomes  x  in  this  dialect) 

Chum.  (S.  Bar.,  S.  Yn.)  nokc  "head,  hair"  (perhaps  from  *cno-kc ;  cf.  Ach. 
lax  and  Ats.  naxa  above) ;  is  this  hypothetical  c-  preserved  in  Chum. 
(S.  L.  O.)  co  "head,  hair"  (perhaps  from  *cno?).  Hokan  *is(i)nu-, 
*is(i)na-  seems  to  lie  back  of  all  these  forms 

170.  Yana   -ma-   "together   with";    -ba-nau-ma   "everyone"    (as   subject;    -ba- 

"all";  for  -nau-  cf.  dja-nau-  "to  eat  much");  perhaps  also  compounded 
as  -m-,  -mi-  in  -mts.'i-,  -mits.'i-  "together,  with  one  another" 
Chim.  -in-  in  -m-di,  -m-du  instrumental  postposition  (cf.  Ess.  -ma-nu  below) 
E.  Pomo  -ma  verb  suffix  "plural  subject";  -ma  reciprocal  verb  suffix  "each 
other,  one  another";   these  elements  are  probably  further   related   to 
nominal  postposition  -(i)mak  "in  company  with";  -mak  verb  suffix  "to 
have,  be  provided  with ' ' 
Ess.  -ma-nu  nominal  postposition  "together  with"  (comitative  idea  prob- 
ably conveyed  by  -ma-,  as  -nu  alone  is  "with"  in  its  instrumental  sense 
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171.  Yana  -ma-  verb  suffix  "there,  at  that  place";  -madu  "place  of"  suffixed 

to  nouns  (this  element  is  generally  used  after  nouns  preceded  by  ob- 
jective gi  and  is  practically  equivalent  to  nominal  postposition  "  at, " 
e.g.,  gi  'Igun-madu  "at  sweat-house  place") 

Chim.  -ma-,  -mu  suffix  for  place  names  (e.g.,  tcitcan-ma  "Taylor's  Flat," 
literally  "manzanita-place, "  cf.  tcitca-na  "manzanita") 

S.  W.  Pomo  mail  "there,  place" 

Sal.  (M)  ma-  locative  prefix  "at,  to,  there" 

172.  Yana  -ma-  in  -ma-ri-  "down  into  (pit,  receptacle)  "  (as  -ri-  means  "down," 

see  no.   161,   -ma-  must  be  interpreted  to  have   originally  meant   ' '  in, 

into,"  though  it  does  not  occur  alone  in  that  sense) 
Kar.  -am-ni-  verb  suffix  ' '  in,  into  ' ' 
Chim.  -Ema-  verb  suffix  "into" 

Sal.  mum-,  mem-  in  local  noun  mum-toke,  mem-toke  "in"  (cf.  toke  "in") 
Chum,  mama  local  noun  "in" 

173.  Yana  -mi-  "to  one  side,"  occurs  only  compounded,  e.g.,  -wil-mi  "on  one 

side,  half,"  cf.  -wil-  "across";   -wal-mi-  "apart,  in  hiding";   -ma-mi- 
"plus  five,"  e.g.,  bul-mami-  "eight,"  literally  "three  with  (cf.  no.  170) 
five  to  one  side" 
E.  Pomo  ma-  verb  prefix  ' '  across,  opposite ' ' 

174.  Yana  -mminak.'i-  "behind";  corresponding  local  noun  i-mminak !i  "behind" 
Chim.    h-imina    "back";    h-imina-tce   "behind,    outside";    this    example    is 

particularly  valuable  as  directly  suggesting  that  at  least  certain  Yana 
local  verb  suffixes  are  in  origin  incorporated  nouns 

175.  Yana  -'uldi-  "down   (from  fixed  point)"   (compounded  with  -di  "down," 

see  no.  161) 
Kar.  -uni  verb  suffix  ' '  down ' ' 

176.  Yana  -iuuI-  "into,"  as  local  noun  i-wfilu  "in,  into";  Yana  -wulu  probably 

goes  back  to  Hokan  *xulu  (cf.  Yana  w  from  Hokan  xw,  no.  137) 

Kar.  -furu-k  verb  suffix  "into  house"  (from  Hokan  *-xunu  or  *-xulu-;  for 
Kar.  f  from  original  x  before  original  u,  cf.  further  Kar.  yufi  "nose: 
Chim.  h-oxu,  Moh.  r-exu  "nose") 

Ach.  (K)  -hi  verb  suffix  "into  house"  (probably  from  *-xlu-,  cf.  lax  "head" 
from  older  *slax,  see  no.  169;  -xlu-  syncopated  from  *-xulu-,  as  so  often 
in  Shasta-Achomawi) 

Chim.  -xun  verb  suffix  "into";  as  independent  local  noun  xunoi  "into" 
(observe  that  suffixed  -xun  is  related  to  independent  xuno-i  with  its 
second  vowel  as  Yana  suffixed  -wul-  is  to  independent  -wulu).  This  ex- 
ample further  illustrates  originally  independent  character  of  local  verb 
suffixes 

Chum,  luliikun  local  noun  "in"  (perhaps  assimilated  from  Hokan  *xulu- 


OTHER  VERB  AND  NOUN  SUFFIXES 

177.  Yana  -gu-  verb  suffix  "a  little,  just" 

Chim.  -gu-,  -ku-  indefinite  suffix  with  diminutivizing  force:  xani-gu  "by  and 
by";  curai-gu  "some  time  ago"  (cf.  sul  "long  ago");  patce-am-ku 
"something"  (cf.  patci  "what");  -gu-lan  "merely,  only"  (-la-  is 
probably  diminutive  suffix) 

178.  Yana  -ma-  usitative  verb  suffix  "to  be  wont  to" 
E.  Pomo  -kima  verb  suffix  indicating  usitative  past 
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179.  Yana  -na  absolute  noun  suffix  added  to  stems  ending  in  long  vowel,  diph- 

thong, or  consonant  and  to  all  monosyllabic  stems;  preceding  I  assimi- 
lates it  to  -la 

Kar.  -an,  -ar  noun  suffix  denoting  agent  or  instrument 

Chim.  -r,  -I  noun  suffix  of  rather  colorless  significance  (e.g.,  tcinia-r  "man"; 
Tcosa-r  ' '  crane ' ' ;  tsaboko-r  ' '  mole ' ' ;  himetasu-r  ' '  morning ' ' ;  piso-r,  piso-l 
"quail");  some  nouns  have  -ra,  -la  (e.g.,  pxici-ra  "skunk,"  ta'i-ra 
"ground  squirrel";  diminutive  -lla  perhaps  contracted  from  diminutive 
-la-,  -I-  and  absolute  -la,  -ra) 

Pomo  -I  absolute  noun  suffix  (e.g.,  N.  E.  Porno  fo-l  "beads,"  S.  E.  Porno 
fo-l,  E.  Pomo  po-l:  N.  E.  Pomo  fo,  C.  Pomo  po,  N.  Pomo  po ;  S.  E.  Pomo 
cala-l  "liver":  N.,  C.  Pomo  cala) 

Ess.  -nax,  -nex,  -nix  noun  suffix  (e.g.,  masia-nex  "heart";  asa-nax  "water") 

Dieg.  -ly  absolute  noun  suffix  (e.g.,  vsi-ly  "salt":  Moh.  ad'l;  'emi-ly  "leg, 
foot":  Moh.  <tme)~ 

180.  Yana  -p'a-  modal  verb  suffix  of  dubitative  significance  (e.g.,  a-p'a  "if  he 

would  be";  a-  "if");   -s-p'a-   (compounded  of  present  -si-  and  modal 
-p'a-)  modal  verb  suffix  of  contrary-to-fact  significance  (e.g.,  a-sp'a  "if 
he  were,  had  been") 
E.  Pomo  -pi,  -pi-la  verb  suffix  "if,  until" 

181.  Yana  -t'-;  -P-,  -r-  plural  noun  suffixes;  -di- ;  -dja- ;  -' -  plural  verb  infixes, 

e.g.,  sit'in'i-wi  "yellow  pines"  from  siwin'i  "yellow  pine";  mut'djau- 
t!i-wi  "chiefs"  from  mudjau-p'.a;  mut'  gala'i-wi  "logs"  from  mugala'i; 
k'.uruwi  "medicine-men"  from  k!uwi;  '  adiba-  plur.  of  'aba-  "to  be 
old";  sadim-  plur.  of  samsi-  "to  sleep";  k.'adjawai-  plur.  of  k.'a'wl- 
"to  be  tired";  dja'wa-  plur.  of  djawa-  "to  mourn") 
Sal.  -t-,  -ts-,  -I-  plural  noun  and  adjective  infix;  -I  also  used  as  plural  suffix 
(e.g.,  sem'ta  plur.  of  sepxa  "child";  lioste  plur.  of  hwtcai  "dog"; 
lentse-n  plur.  of  lene  "woman";  cetlip  plur.  of  cetep  "dead";  smatel 
plur.  of  smat  "beautiful") 

182.  Yana  -ts.'i  collective  noun  suffix  generally  referring  to  small  objects  (e.g., 

haga-ts.'i    "flint    fragments"    from    haga    "flint";    djuwa-ts.'i    "small 

game"  from  djuwa  "jack-rabbit");  more  often  occurs  as  compounded 

-ts!-gi,  -ts!e-gi  diminutive  noun   plural    (e.g.,   'amai-ts.'gi  "children"; 

'i-ts.'egi  "little  sticks"  plur.  of  'i-p.'a  "little  stick") 
Kar.  -itc  diminutive  noun  suffix 
Pomo  -ts,  -tee,  -tsen  in  certain  terms  of  relationship,  evidently  expressing 

affection;  C.  Pomo  -ts  (e.g.,  cu-ts  "mother's  sister,"  cf.  N.  Pomo  -sii)  ; 

E.  Pomo  -ts    (e.g.,  tse-ts-a  "mother's  brother,"  cf.  N.  Pomo  -tsu)  ;   S. 

Pomo  -tsen  (e.g.,  a-ba-tsen  "father's  father,"  cf.  N.  Pomo  -ba)  ;  S.  W. 

Pom.  -tsen;  S.  E.  Pomo  -ts   (e.g.,  im-ba-ts  "father's  father");   N.  E. 

Pomo  -tee,  -tci  (e.g.,  ka-tci-dai  "mother's  mother,"  cf.  N.  Pomo  -ka) 
Chum,    -itc-,    -its-    in    ma-k-itc-tu'n    "my    son,"    ma-k-its-is    "my    younger 

brother" 

183.  Yana  -iiwi  dual  noun  suffix  (e.g.,  dal-uwi  "two  hands";  lal-Hwi  "two  feet"; 

mal'guwi  "two  ears"  from  mal'gu  "ear");  -ivi  is  plural  or  collective 
noun  suffix  (see  no.  183a  and  examples  in  no.  181),  leaving  -u-  as  dis- 
tinctive of  duality 

Chim.  -owa  in  nout-owa  "we  two  (excl.)  "  (cf.  nout  "I")  ;  mamut-owa  "wo 
two  (duel.)  "  (cf.  mamut  "thou") 

Chum,  -u  in  cktim-u  (literally  "two  twos")  from  ickom  "two" 


^  It  is  impossible  to  be  certain  at  present  that  Yana  -na  and  Ess.  -nax  are 
comparable  to  Chim.  -I,  -r,  Pomo  -I,  and  Dieg.  -ly. 
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183a.  Yana  -wi  collective  noun  suffix  (e.g.,  'i-wi  "firewood,  wood,"  cf.  'i-na 
"tree,  stick";  for  other  examples  see  nos.  181  and  183) 

Shas.  -ya-WEr  plural  pronominal  suffix;  Ats.  -wir 

Sal.  hi-wet,  hi-wat  plural  of    demonstrative  he  ' '  that ' ' 

Chum,  -wun  plural  demonstrative  suffix  (e.g.,  kaiu-wun  "these"  from  kai 
"this  one";  qolo-wun  "those"  from  qolo  "that  one") 

184.  Yana    -ya    "female"     (e.g.,     k.ruwi-ya    "medicine-woman"     from     k.'uwi 

' '  medicine-man  ' ') 
Chim.  -sa  "female"  (e.g.,  lasa  "widow";  tcu-mako-sa  "my  mother-in-law," 
cf.  tcu-maku  "my  father-in-law");  for  Yana  y:  Chim.  s,  cf.  no.  62 

185.  Yana  -yau-  forms  verbal  nouns  (e.g.,  mo-yau-na  "food"  from  mo-  "to  eat") 
Chim.  -eu,  -eu  forms  verbal  nouns  (e.g.,  ham-eu  "food"  from  -ama-  "to  eat") 
Sal.  (M)  -ia,  -i'a  suffixed  to  verbs  to  form  nouns 


PRONOUNS 

Pronominal  ideas  are  expressed  in  Yana  by  means  of  suffixed 
elements  (-ndja,  -nidja,  S.  Yana  -ndji,  -nidji  "I,  my";  -numa  "thou, 
thy";  -nigi  "we,  our";  -nuga,  S.  Yana  -numgi-  "ye,  your").  These 
elements  when  suffixed  to  third  personal  stem  ai  "he,  it"  form  the 
series  of  independent  pronouns  (ai'nidja  "I,"  S.  Yana  ai'nidji; 
ai'numa  "thou";  ai'nigi  "we";  ai'nuga  "ye,"  S.  Yana  ai'numgi) . 
As  the  present  independent  series  is  thus  evidently  of  quite  secondary 
origin,  it  is  highly  probable  that  the  suffixed  pronominal  elements  of 
Yana  are  themselves  the  old  series  of  independent  personal  pronouns 
which,  because  of  their  habitual  position  after  the  verb,  have  become 
reduced  to  the  status  of  suffixed  elements  (e.g.,  dewaisi'numa  "thou 
seest"  from  older  *dewaisi  numa  "see-in-present-time  thou").  This 
analysis  is  confirmed  by  the  fact  that  the  elements  -nidja  (-ni-dji), 
-numa,  -nigi,  and  -nuga  {-numgi)  are  regularly  separated  from  pre- 
ceding vowels  by  a  light  glottal  stop  of  purely  phonetic  (disjunctive) 
force  (e.g.,  be'nidja  "it  is  I";  mosi'nigi  "we  shall  eat").  It  is  also 
in  striking  agreement  with  the  testimony  of  other  Hokan  languages, 
which  make  use  partly  of  simple  independent  pronouns,  partly  of 
prefixed  elements,  but  only  to  a  relatively  slight  extent  (Chimariko 
and  Shasta- Achomawi)  of  suffixed  elements. 

Further  analysis  of  the  Yana  pronominal  elements  readily  discloses 
the  fact  that  they  are  not  simple,  but  compounded.  The  analysis  is 
evident  from  the  following: 

Sing.  1.  -ni-dja  Plur.  1.  -ni-gi 

{-ni-dji) 
2.  -nu-ma  2.  -nu-ga 

(-nu-mgi) 
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The  pronominal  elements  consist  of  -ni-  (for  the  first  person)  or 
-nu-  (for  the  second  person)  plus  characteristic  elements  (-dja,  S. 
Yana  -dji;  -ma;  -gi;  -ga,  S.  Yana  -mgi)  that  undoubtedly  constitute 
the  old  pronominal  series  proper.  The  -ni-,  -nu-  may  be  an  old  dem- 
onstrative element  {-ni-  perhaps  originally  "this,  it  near  me";  -nu- 
"that,  it  near  you"),  as  seems  to  be  indicated  by  the  fact  that  it  occurs 
only  in  intransitive  forms  and  in  transitive  forms  involving  a  third 
personal  subject  or  object  (e.g.,  nisasi-n-dja  "I  go  away";  dewaisi-n- 
dja  "I  see;  I  see  him,  it";  diwaisi-wa-n-dja  "he  sees  me,  I  am  seen  by 
him"),  but  disappears  in  transitive  forms  involving  combinations  of 
first  personal  subject  and  second  personal  object  or  second  personal 
subject  and  first  personal  object  {-dja,  S.  Yana  -dji  "thou-me";  -gi 
"thou-us";  -ma  "I-thee";  -m'ga,  S.  Yana  -mgi  "I-you"). 

While  the  pronominal  subject  and  object  are  solely  expressed  by 
means  of  suffixed  elements,  nouns  with  suffixed  possessive  pronouns 
are  at  the  same  time  preceded  by  article-like  proclitics.  These  are, 
in  Northern  and  Central  Yana,  dji  for  the  first  person  and  dju  for 
the  second  (e.g.,  dji  wawi-ndja  "my  house,"  dji  wawi'nigi  "our 
house,"  dju  wawi'numa  "thy  house,"  dju  wawi'nuga  "your  house")  ; 
the  i-u  alternation  is  probably  comparable  to  the  corresponding  use 
of  -ni-  and  -nu-  above,  while  dj-  is  a  demonstrative  or  article-like  ele- 
ment found  also  in  other  connections  (e.g.,  ai-dje,  ai-dje'e  "that  one" ; 
ai-dj,  ai-tc' ,  S.  Yana  tc(  "the;  he,  it";  ai-dja  "there").8  In  Southern 
Yana,  however,  the  possessives  are  expressed  by  proclitic  elements 
alone,  except  for  the  second  person  plural,  which  is  also  expressed  by 
a  suffixed  -numgi,  probably  to  distinguish  it  from  the  corresponding 
singular  form ;  the  possessive  elements  in  Southern  Yana  are : 

dji  ' '  my ' '  dju-m  ' '  thy ' ' 

dji-n  "our"  dju-m  .  .  .  -numgi  "your" 

The  -n  of  djin  and  the  -m  of  djum  are  peculiar  to  this  dialect  and 
are  probably  abbreviated  forms  of  an  old  first  person  plural  n-  element 
which  has  otherwise  disappeared  in  Yana  (see  no.  189  below)  and  of 
older  ma  "thou"  or  mi  "thy"  (see  no.  190).  It  is  not  impossible 
that  the  -i  of  dji  "my"  is  only  secondarily  contrastive  to  the  u  char- 
acteristic of  the  second  person  and  is  really  an  old  first  person  singular 

s  ai  "he,  it"  of  these  forms  has  been  already  referred  to;  it  is  disconnected 
from  demonstrative  -dj-,  -tc*  by  objective  gi,  e.g.,  ai-gi-dje'e  "to  that  one." 
For  -e,  -e'e  of  ai-dje('e)  see  no.  192  below;  -dja  of  ai-dja  may  contain  a  sur- 
vival of  an  old  postpositional  -a  "in,  at"  that  has  otherwise  disappeared 
(ai-dj-a  originally  "it  therein";  with  this  hypothetical  -a  at.  E.  Pomo  -a  "at," 
e.g..  me-a  "here,  at  this"). 
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possessive  element  that  has  lingered  on  only  in  proclitic  position  (thus 
S.  Yana  dj-i  wowi  originally  ' '  the-my  house ' ' ;  with  this  -i  cf .  perhaps 
Chimariko  -n  in,  e.g.,  masomas-i  "my  red-salmon"  and  i-  in,  e.g., 
i-patni  "I  poke  thee,  him").9  The  pronominal  elements  -i,  -n,  and  -m 
are  the  more  significant  for  comparative  purposes  in  that  their  position 
corresponds  to  that  of  possessive  pronouns  in  other  Hokan  languages 
(thus  with  such  a  form  as  S.  Yana  dju-m  wowi  "thy  house,"  cf.  Kar. 
mi-kiriviram  "thy  house";  Ach.  (S)  mi'mu-dtyum'dji  "thy  house"; 
Chim.  m-isam  "thy  ear";10  E.  Porno  mi-mex  "thy  older  brother"; 
Ess.  nemis-hikpa  "thy  eyes";  Sal.  t'-m-ulet  "thy  teeth";11  Chum. 
ma-p-qo  "thy  dog";11  Moh.  *-ihu  "his  nose"). 

The  comparative  data  bearing  on  Yana  pronominal  elements  follow. 

186.  Yana  -n-dja,  -ni-dja  (S.  Yana  -n-dji,  -nidji)  "I,  me;  my";  -wa-dja  (S.  Yana 

-wa-dji  "thou-me"  (-wa-  is  really  passive,  hence  literally  "I-by-[thee]  ") 
Shas.  -s  verbal  suffix  "I";  Ach.  -s ;  Ats.  -s 
Chim.  tcu-  "my"  (inherent  possession);  tcu-,  tea-  "he,  they-me";  tea-,  -tee 

"I"  (with  static  verbs) 

187.  Yana  -i  in  dji  "my";  mau-s-i  "I  am  about  to"   (see  introductory  remarks 

to  this  section) 
Ach.  (S)  tr-  in  i'-t'u  "my"  (for  -t'u  cf.  mi-s-t'u  "thy";  irPu  diyum'dji 

"my  house,"  e.g.,  probably  means  literally  "my -property  house") 
Chim.  -i  "my"  (accidental  possession);  i-  "I-thee,  I-him" 

188.  Yana  -ni-gi  "we,  us;  our";  -wd-gi  "thou-us"  (literally  "  we-by-[thee]  ") 
Kar.  ki-n-  "us"  (but  cf.  also  TciTe-  "you,"  subj.;  kik-  .  .  .  -ap  "you,"  obj.) 
Sal.  (San  Miguel)  ka  "we";   (San  Antonio)  kak 

Chum.  ki-cku  "we  two"  M-Jcu  "we";  hi-  "we,  our" 

189.  S.  Yana  -n  in  dji-n  "our"  (for  dji  see  introductory  remarks  to  this  section) 
Kar.  nu  "we";  nu-  "we"  as  subjective  prefix;  nanu-  "our";  M-n-  "us" 

as  objective  prefix 

190.  Yana  -nu-ma   "thou,  thee;   thy";   -wa'-ma  "I-thee"    (literally  "thou-by- 

[me]");  S.  Yana  -m  in  dju-m  "thy"  (for  dju  see  introductory  remarks 
to  this  section) 

Kar.  %m  ' '  thou ' ' ;  mi-  ' '  thy ' ' 

Shas.  mai  "thou";  Ach.  mi-  "thou"  as  subjective  prefix,  Ach.  (S)  misPu-, 
mi'mu-  "thy";  Ats.  mi-  "thou"  as  subjective  prefix 

Chim.  ma-mut  "thou";  mi-  "thou,  thou-me,  thou-us;  thou-him,  them;  he, 
they-thee";  -mi  "thy"  (denotes  accidental  relation),  m-  "thy"  (de- 
notes inherent  relation) 

E.  Porno  ma  "thou";  mi  "thee";  mi-  "thy"  (with  terms  of  relationship) 

Ess.  nemi,  name,  nanme  "thou";  nemic-,  mic-  "thy" 


9  Here  may  well  belong  also  the  quite  isolated  form  mau-s-i  "I  am  about  to" 
(mau-s  "he  is  about  to";  such  forms  as  mau-si  moyauna  "I  am  about  to  eat" 
are  perhaps  to  be  understood  as  originally  meaning  "is-about-to-be  (mau-s)  my 
(•i)  eating  (verbal  noun  in  -yauna,  see  no.  185)." 

i°  In  Chimariko  possessive  pronouns  indicating  accidental  relations  are  suf- 
fixed, those  indicating  natural  or  inalienable  relations  are  prefixed. 

11  Sal.  V-  and  Chum,  ma-  correspond  structurally  to  Yana  dj(u)-. 
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Sal.  mo  "thou";  -m-,  -um-  "thy"  (e.g.,  f-m-ulet  "thy  teeth,"  f-um-kai 
"thy  elder  brother";  t'-um-  is  in  striking  morphological  agreement  with 
S.  Yana  dju-m  "thy") 

Moh.  manya  "thou";  Dieg.  ma 

Seri  me  "thou" 

191.  Yana  -nu-ga  "ye,  you    (pi.   obj.) ;   your    (pi.)";   -wu-m'ga  "I-you    (pi.)" 

(literally  "you  pi.  -by-[me]";  -m'ga  probably  compounded  of  second 

person  singlar  -ma,  -m  and  second  person  plural  element  -ga) ;  S.  Yana 

has   -nu-mgi   instead    of   -nu-ga    (-m-   probably   second    person    singular 

element) 
Kar.  -1c-  in  ki-k-  "ye"  as  subjective  prefix   (for  ki-  cf.  ki-n-  "us");  ki-k- 

.  .  .  -ap   "you"    (pi.   obj.;    -ap   is   "thee,"   hence  Kar.   -k-  .  .  .  -ap   is 

morphologically  equivalent  to  Yana  -m'-ga) 
Chim.  q-,  qe-  "ye"  as  subjective  prefix;  qo-,  qa-  "he-you  (pi.)  ";  qo-  "they- 

you  (pi.);  ye-me,  us;  ye-him" 
Sal.  (M)   t-k-,  te-k-  "your"   (t-,  te-  is  prefixed  article) 

192.  Yana  -(y)e,  -(y)e'e  in  ai-ye,  ai-ye'e  "that  one,"  ai-dj-e,  ai-dj-e'e  "this  one, 

that  one"  (ai  is  third  personal  pronoun;  dj-  article-like  or  demonstrative 

element);  Yana  ai-ye  probably  from  *ai-he  (-y-  is  glide  between  ai  and  c- ; 

for  disappearance  of  intervocalic  -h-  cf.  djo-na  from  djuhau-na  "dwelling 

east,  Hat  Creek  Indians") 
E.  Porno  he,  hee  "the,  this"  (hee  perhaps  to  be  understood  as  he'e  as  in 

Yana  -e'e) 
Sal.  he  ' '  that ' ' 
Chum.  (S.  Bar.)  he  "this"" 


ADDITIONAL  HOKAN  COGNATES 

When  it  is  remembered  that  Yana  is  clearly  non-typical  of  general 
Hokan  morphology,  it  will  have  to  be  conceded  that  the  present  com- 
parative list  of  stems  and  non -radical  elements  (which  is  quite  large, 
considering  that  data  are  scanty  for  nearly  all  the  languages  involved) 
goes  a  long  way  towards  encouraging  us  to  proceed  with  confidence 
on  the  basis  of  the  Hokan  hypothesis.  Aside  from  Yana,  I  have 
observed  many  striking  Hokan  cognates.  While  this  is  not  the  place 
to  discuss  them  in  detail,  a  few  significant  references  may  be  welcome. 

('him.  -maxa  of  h-itxani-maxa  "knee"  S.  W.  Porno  moko  "knee" 

(from  h-itxan  "leg")  Dieg.  mexe-tunn  "knee" 

Chim.  -lot-  "to  mash"  E.  Porno  lat  "to  mash" 

('him.  -owa-,  -warn-  "to  go"  Kar.  var   (from    'wan-  or  *wal-)    "to 

go" 
E.  Porno  tea,  wal  "to  go" 


12  Other  Hokan  demonstratives  have  become  verbal  in  force  in  Yana;   see 
Yana  be  (no.  18),  na  (no.  94),  and  u  (no.  132);  see  also  no.  2. 
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Chim.  tu-  "with  the  hand"  E.  Porno  du-  "with  the  hand" 

Chim.  h-  "his,"  ha-mut  "he"  E.  Porno  ha-  "his,  their"  (with  terms 

of  relationship) 
Moh.  '-  "his" 
Chim.  -ana-  "on"  (as  verb  suffix) i 3  E.  Porno  -na,  -wi-na  "on"    (as  post- 

position) 

It  is  only  when  we  have  something  like  an  adequate  knowledge 
of  all  the  Hokan  languages  or  dialectic  groups  that  it  will  be  possible 
to  compile  a  relatively  complete  comparative  Hokan  dictionary  and 
to  study  in  detail  the  linguistic  groupings  and  sub-groupings  of  these 
tribes.  So  far  there  seems  to  be  no  strong  lexical  evidence  to  connect 
Yana  with  one  rather  than  with  another  of  the  other  Hokan  languages. 
Geographically  it  is  closest  to  Shasta-Achomawi,  but  it  seems  to  be 
at  least  as  far  removed  from  these  languages  as  from  the  geograph- 
ically more  remote  Porno.  Indeed,  the  only  grouping  of  Hokan 
languages  among  themselves  that  it  seems  at  all  possible  to  make  at 
present  is  that  of  Chimariko  with  Shasta-Achomawi,  as  already  pointed 
out  by  Dixon  in  his  study  of  Chimariko.  To  Shasta-Achomawi  and 
Chimariko  I  should  be  inclined  to  add  Karok  as  the  third  member  of 
a  geographically  continuous  northern  group  of  Hokan. 


REMARKS  ON  PHONOLOGY 

The  material  gathered  together  in  the  preceding  sections  enables 
one  to  determine  (or  at  least  suggest)  a  number  of  phonetic  laws 
characteristic  of  one  or  other  of  the  Hokan  languages.  Nevertheless 
it  would  be  premature  to  attempt  a  systematic  presentation  of  Hokan 
phonology.  The  evidence  is  far  too  scattered  and  scanty  for  this 
purpose.  I  shall  therefore  content  myself  with  a  reference  to  only 
two  or  three  points,  especially  as  certain  phonetic  laws  have  been 
already  suggested  in  connection  with  the  specific  entries. 

In  regard  to  vowels,  one  of  the  most  striking  features  is  a  some- 
what frequent  correspondence  of  Chimariko  o,  less  often  u,  to  a  in 
other  Hokan  languages.  It  is  to  be  noted,  however,  that  more  often 
general  Hokan  a  seems  to  be  represented  by  a  in  Chimariko  also. 
Examples  of  Chim.  o,  u,  Hokan  a,  are : 


is  Not  explicitly  recognized  by  Dixon,  but  found  in  certain  instrumental 
nouns;  e.g.,  hama-ana-ksia  "whereon  one  eats,  table";  hiwo-ana-da-tsa  "whereon 
one  sits,  chair. " 
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No.  Chimariko  Hokan 

4.  h-imo-  ' '  grandson  ' '  Yana   'amdwi-,  Chum,  -ama 

34.  -(t)cpom,  -tcibum  "five"  Yana  djiman- 

46.  -ko-,  -go-  ' '  to  speak ' '  Yana  ga-,  Porno  ga- 

50.  kdtcu  "clover"  Yana  gamcu 

66.  qoiyo-in  "sour"  Yana  k.'ai- 

72.  lalo  "goose"  Yana  lalagi,  S.  W.  Porno  lala 

133.  xok'u,  qdqu  "two"14  Kar.  axak,  Ach.  hak!,  Dieg.  xawok 

135.  -wo-  "to  sit"  Yana  wa- 

152.  lo'oren  "soft"  Yana  -'la- 

156.  -wo-  "to  cry"  Yana  -ica- 

163.  -tso-  "up"  Yana  -dja- 

22.  -tw-  "to  fly"  Yana  da- 

75.  TOMJii  ' '  acorn  of  black  oak ' '  Yana  -mala 

167.  -s-ku  "towards"  Kar.  -ka,  Yana  -k.'am- 

186.  tcu-  "my"  Yana  -n-dja 

An  important  feature  of  the  Hokan  group  is  the  occurrence  in 
certain  languages  of  initial  vowels  which  are  absent  in  other  languages 
or  in  other  forms  of  the  same  language.  The  vowel  in  question  is 
often  identical  with  the  stem  vowel  following  the  consonant  (e.g., 
Hokan  *axa  "water,"  *axwati  "blood"),  but  by  no  means  always. 
Frequently  the  identity  of  the  two  vowels  is  due  to  a  dialectic  assimi- 
lation of  the  first  vowel  to  the  second  (e.g.,  Karok  axak  "two,"  cf. 
S.  Yana  ux-;  Chim.  h-uso-  "eye,"  cf.  Chim.  h-isu-ma  "face,"  Dieg. 
iyu  "eye").  Sometimes  the  vowel  differs  in  different  languages  (e.g., 
S.  W.  Pomo  a'kol  "long,"  but  Tonto  ikule).  Assimilation  of  the 
second  vowel  to  the  first  also  occurs  (e.g.,  Yana  Uli-mauna  "nose" 
from  *llili-  from  Hlala-,  cf.  S.  W.  Pomo  lla;  Ess.  xulax  "two,"  N. 
Pomo  ko,  S.  E.  Pomo  xos  from  *uxu-  from  *uxa-,  cf.  S.  Yana  ux-, 
Chontal  oke,  Dieg.  xawok).  In  nearly  all  available  examples  Yana 
has  lost  the  initial  vowel,  which  is  best  preserved  in  Shasta- Achomawi, 
Chimariko,  and  dialectically  in  Yuman;  as  for  Pomo,  it  seems  to  be 
regularly  lost,  but  is  retained  in  S.  and  S.  W.  Pomo  (cf.  aka  "water" 
of  these  dialects  with  xa  and  ka  of  all  others).  For  examples  of 
variation  on  this  point  within  the  same  dialect  see  nos.  55  (Chimariko 
and  Karok)  and  128  (Pomo).  Examples  illustrating  the  loss  in  Yana 
(and  other  languages)  of  an  initial  Hokan  vowel  are: 

(a)  With  a-VowEL 
i^o.  Lost  vowel  Retained  vowel 

7.  Yana    'au-na  "fire,"  Shas.  awa,  Moh.     a'auva     "fire,"     Ats.     ahawi 

' '  wood  "  "  wood  ' ' 

35.  Yana  dji-na  "louse,"   N.   Pomo  S.  Pomo  atcl,  Ats.  atci 

tcl 


14  But  cf.  Shasta,  Atsugewi,  Pomo,  and  Esselen  forms  with  o,  u. 
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No.  Lost  vowel 

48.  Yana  gagi  ' '  crow ' ' 

55.  Yana  ha-na  "water,"   E.   Porno 

xa,     Kar.      ca-ruk     ' '  towards 
river ' ' 

56.  Yana    hats  .'it'-    "cold,"    Chim. 

xatsa,    E.    Pomo    katsil,    Moh. 

hatehu-urk 
59.  Yana   'i-na  "stick,  wood" 
86.  Yana  mo-,  ma-  ' '  to  eat, ' '  Pomo 

maa-,  Tonto  ma 
93.  S.  Yana  musdi  "father's  sister," 

Kar.  mlidj-its,  Pomo  mil,  Chim. 

muta-  "mother's  sister" 
96.  Yana  nina  "mother,"  E.  Pomo 

nixa 
114.  Yana  p.'ulsu  "tail,"  Tonto  bihe 

124.  Yana  tc'au-na  "sugar  pine" 

137.  Yana  wat'du-wi  "blood,"  -waV - 

"red,"  Yuma  hhwat  "red" 

138.  Yana  wawi  "house" 


Retained  vowel 
Moh.  aqaqa  ' '  raven ' ' 
Kar.  ac,  Ach.  ac,  S.  Pomo  aka,  Ess. 

asa-nax,  Moh.  aha,  Seri  ax,  Chontal 

aha 
Ach.  actc.'a-,  Kiliwi  ahhtchak 


Moh.  a'i;  Ess.  ii   (assimilated) 

Kar.  av,  Ach.  -am-,  Chim.  -ama-,  Ess. 

am,  Cocopa  ahma;  Chum,  umu 
Ach.  hamut 


Shas.  ani,  Ach.  -ani 

Kar.  apuvi,  Chim.  aquye;  Shas.  ihiwa 
(probably  assimilated  from  *apiwa) 

Ats.  atcawo-p ;  Kar.  we 

Kar.  ax  ' '  blood, ' '  Shas.  axta,  Chum. 
aXulis,  Dieg.  axwat,  Seri  avat,  Chon- 
tal awas 

Chim.  aw  a,  Moh.  ava;  Ess.  iwa-no 


(b)  "With  i- Vowel 


No.  Lost  vowel 

12.  Yana  bama  "sinew,"   Ach.  pirn 
16.  Yana     bawa'la     "tongue,"     E. 
Pomo  bal 


23.  Yana      dal-la     "hand,"      Chim. 

tranehe  "live,"  N.  Pomo  tana 
< ' hand ' ' 

24.  Yana  dot '-  ' '  much, ' '  Chim.  -tan 

"lot  of" 
37.  Yana  dju-  "to  spear,"  N.  Pomo 

tco-k  "to  shoot" 
39.  Yana     dju-ri-     ' '  to     snow, ' '     N. 

Pomo  yu  "snow" 
41.  Yana  djul-  "long". 
54.  Yana  xa 'lai-  "to  be  dawn ' ' 
63.  Yana  -ts.'au-  "tooth,"  Chum,  sa' 
73.  Yana      lili-mauna     "nose,"      N. 

Pomo  la 
76.  Yana  mal  'gu  ' '  ear, ' '  Pomo  cima 

(progressively  assimilated  from 

*icama) 


Retained  vowel 
Ats.  ippiu 
Ach.    ip'H,    Chim.     h-ipen,    S.    Pomo 

hibaa,  Chum,  elen,  Sal.  -ipaL,  Moh. 

ipalya,  Seri  iph,  Chontal  ipah ;  Hokan 

*ipali;  assimilated  to  *apali  in  Kar. 

apri,  S.  W.  Pomo  haba 
Ach.  il'i,  Chim.  h-itra,  Seri  inoh;  S.  E. 

Pomo  atan  (assimilated) 

Chim.  h-itat  ' '  many ' ' 

S.  Pomo  I'tco-k  "to  shoot" 

S.  W.  Pomo  %  'yu  ' '  snow ' ' 

Chim.  hitcun 

Sal.  icxai  ' '  dawn ' ' 

Ach.  its.'a;  Chim.  h-utsu  (assimilated) 

S.  W.  Pomo  ila 

Ach.  issat,    Kar.    itiv,    Chim.    h-isam, 
Seri  isho,  Chontal  icmats ;  assimilated 

to    *as(i)ma-   in   Ats.   asmak,   Moh. 

<amalya 
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No.  Lost  vowel 

78.  Yana     mari'mi     "woman,"     N. 
Porno  mata 

82.  Yana  mi-  "to  weep,"  N.  Porno 

mina,  Tonto  mi 

83.  Yana  mi-,  me  "to  look, ' '  Chim. 

-mam-,  Porno  ma- 
87.  Yana  mo-,  mil-  ' '  to  hand,  hold, ' ' 

Porno  ma 
91.  Yana    mu-k.'ula-    "hole,"    Porno 

mo 
100.  Yana  p'ats.'i  "excrement,"  N. 

Porno  pa,  Sal.  p(xat 

110.  Yana  p< uir -  "to  be  fat,"  Chim. 

-xu-,  N.  Porno  pui 
115.  Yana  samsi-   "to  sleep,"   Porno 

sima-,  Seri  sim,  Chontal  cmai 
117.  Yana  si-  "to  drink" 

122.  Yana   t.'alam-   "white,"    N.    E. 
Porno  taiya 

126.  Yana  tc' igal-la  "father" 

127.  Yana  tcHk.'i  "female  breast" 


128.  Yana  tc'u-na  "eye,  face,"  Kar. 

yup      ' '  eye, ' '      Porno      yu-xa 

"tear" 
136.  Yana  wak.'i  "to  defecate,"  Ats. 

wehM  ' '  excrement ' ' 
140a.  S.      Yana      yaf gaihi     "wife's 

brother" 
149.  Yana  -k.'au-  "to  break  off" 
169.  Yana  -<lu-  "head,"  Aeh.  lax,  N. 

Porno  cina 
174.  Yana  -mmina-k.'i  "behind" 


Eetained  vowel 
S.  W.  Porno  imata 

Moh.  himim 

Ats.  -ima- 

Chim.  -imu- 

Ess.  imu-sa 

Shas.      ipxai      ' '  intestines, ' '      Chim. 

h-ipxa,  S.  Porno  i'pa;  S.  W.  Porno 

apa  "excrement"  (assimilated)15 
Ach.  dphau;  assimilated  to  *up'ui-  in 

Sal.  upinit 
Shas.  itsmas,  Moh.  isma;  Ess.  atsini- 

sii« 
Kar.  is,  Moh.  iOi,  Sal.  icem  (but  also 

acim) 
Shas.  it'ayu 

Chim.  itci-la- 

Shas.     itsilc     "milk,"     Dieg.    itchikh 

"breast,      heart";      Ats.      atciska 

"milk  "it 
Chim.    h-isu-ma    ' '  face, ' '    Dieg.    iyu, 

Seri  ito ;  assimilated  to  *u(s)yu-  in 

Shas.  oi,  Chim.  h-usot,  Porno  ui 
Chim.  h-iwax-ni  "excrement" 

Shas.  iyaki  ' '  wife 's  brother ' ' 

S.  Porno  ikaii  "broken  asunder" 
Shas.  innux  "hair" 

Chim.  h-imina  "back" 


15  It  is  worth  noting  that  while  Shas  ipxai,  Chim.  h-ipxa,  and  S.  Porno  7  'pa. 
all  with  i- vowel,  mean  "intestines,"  S.  and  S.  W.  Porno  apa,  with  o-vowel,  means 
"excrement."  This  suggests  a  morphological,  rather  than  a  purely  phonetic, 
basis  for  the  significance  of  difference  of  vowels.  However,  S.  E.  Porno,  which 
does  not  preserve  initial  vowels,  has  fa  in  the  sense  of  both  "intestines"  and 
"excrement." 

10  Esselen  a-  is  difficult  to  explain,  unless  both  Shasta-Achomawi  and  Yumaii 
i-  are  due  to  assimilation  to  following  Hokan  i  (*isima  from  older  *asima)  ;  in 
that  event  Yana  samsi-  would  be  progressively  assimilated,  via  *asam-,  from 
*asim-. 

J7  Perhaps  another  example  of  i-  interchanging  with  a-  that  is  of  morpholog- 
ical significance  (see  note  26);  or  is  Shas.,  Ach.,  and  Dieg.  i-  due  to  assimilation 
of  older  a-  with  following  i? 


1917] 


Sapir:  The  Position  of  Yana  in  the  Eokan  Stock 


31 


No.  Lost  vowel 

20.  Yana  on-,  bui  ' '  to  dance,  kick ' ' 

79.  Yana  mat'-banui-  "to  be  sum- 
mer ' ' 

98.  Yana  p'adja  "snow,"  Tonto 
paka 

139.  Yana  weyu  ' '  horn, ' '  Kar.  vecu-ra 

140.  Yana  wil-la  ' '  belly, "  N.  E.  Porno 

koi 


(c)  With  u- Vowel 

Retained  vowel 
Chim.  h-upo  ' '  foot ' ' 
Chim.  homat  ' '  ripe ' ' 


Moh.  (upaka 

Chim.  h-owec 

S.  Porno  ilka,  C.  Porno  woxa 


(d)  With  i-  or  a- Vowel 
Lost  vowel  No.  Retained  voicel 

Yana    k.'u-    "to    be    long,"    N.  8.  W.  Porno  a'kol,  Tonto  ikule 

Porno  kol 


Far  less  frequently  Yana  has 
other  languages.    Examples  are: 

Retained  vowel 

3.  Yana    -'aid-     "child"     (assimi- 

lated); N.  E.  Pomo  ilia 

4.  Yana    'amawi-    ' '  woman 's    son 's 

child, ' '  Chum,  -ama  ' '  grand- 
child" (assimilated);  Chim. 
h-imo-lla-  ' '  grandson ' ' 
6.  Yana  rap'-sa  "sky,"  Chum. 
al-apa,  Moh.  ammaya,  Seri 
ami-me ;  a-  umlauted  to  e-  or 
assimilated  to  i-  in  Sal.  l-em, 
Chontal  emaa,  Ess.  imi-ta 
45.  Yana  fe-  "to  sing,"  Ach.  es,  S. 
Pomo  ih-min,  Chum.  eX-petc 

57.  Yana    i' dal-la    "bone,"    S.    W. 

Pomo  iya,  Ess.  iya,  Sal.  exak, 
Moh.  isaka,  Seri  itak 

58.  Yana  ima-   ' '  liver, ' '   Shas.   apci, 

Moh.  Hpasa 
60.  Yana  (isi  "man,"  Shas.  ic,  Chim. 
itci,  Chum,  -isuyix  "husband"; 
assimilated   to   a-   in   S.    Pomo 
atcai,  Chontal  acans  ' '  person ' ' 

61.  Yana  Htc.'in-na  "wildcat,"  Sal. 

ets! 

62.  Yana   Hya   "trail,"   Ach.   i'deu, 

Chim.  hissa,  Tonto  inya 
133.  S.  Yana  ux-  "two,"  Chontal  oke ; 
assimilated  to  a-  in  Kar.  axak, 
S.  Pomo  afcois 


preserved  an  initial  vowel  lost  in 


Lost  vowel 


Chum,  -mama   (reduplicated)    "pater- 
nal grandparent" 


S.  E.  Pomo  xe- 

N.  Pomo  ya,  Chum,  se',  Dieg.  hak 

N.  Pomo  tea  "person" 


Chim.  tagni-r 

C.  Pomo  da 

Ach.  hak!,  Chim.  xok'u,  E.  Pomo  xotc, 
Ess.  xulax,  Sal.  hakic,  Dieg.  xawok 


18  S.  Pomo  ako  seems  to  suggest  Hokan  *axu-  rather  than  *uxa-,  but  may  be 
explained  as  derivable  from  assimilated  *axwa-  (from  older  *uxwa-,  which  owes 
its  -w-  to  preceding  u- ;  this  labializing  of  older  o  to  ica,  whence  Pomo  o,  o  is 
paralleled  within  Shasta-Achomawi  by  Shas.  xokwa,  Ats.  hoki,  ef.  Ach.  hak!). 
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The  distribution  in  Hokan  of  forms  with  and  without  initial  vowel 
is  such  as  to  strongly  suggest  that  the  alternation  was  characteristic 
of  the  primitive  Hokan  language  from  which  the  languages  accessible 
to  us  have  diverged.  Whether  this  alternation  was  primarily  a  pho- 
netic or  morphological  feature  can  hardly  be  demonstrated  at  present. 
A  more  intensive  study  of  the  typical  Hokan  languages  (particularly 
Shasta-Achomawi,  Porno,  and  Yuman)  is  sure  to  yield  a  solution  of 
the  problem. 

The  only  other  point  of  a  phonological  nature  that  I  wish  to  refer 
to  is  the  syncope,  presumably  under  requisite  accentual  conditions, 
of  the  second  vowel  of  a  stem.  Examples  of  this  type  of  syncope  are 
found  in  several  Hokan  languages,  but  the  process  seems  to  be  par- 
ticularly characteristic  of  Shasta-Achomawi,  though  not  all  the  lan- 
guages of  this  group  always  illustrate  syncope  in  the  same  stem.  The 
loss  of  the  vowel  regularly  causes  the  word  to  end  in  a  consonant  or 
brings  two  consonants  together ;  these  are  then  not  infrequently  assim- 
ilated to  each  other.    Examples  of  vocalic  syncope  are : 


No. 
45. 

53. 
55. 

60. 
117. 
128. 


No. 

12. 


16. 

23. 

56. 

57. 

58. 
76. 


With  syncopated  vowel 
Ach.  es  "to  sing, ' '  S.  Porno  ih-, 

Chum.  eX- 
Kar.  cak  "  arrowpoint,"  Ach.  sat 
Kar.  ac  ' '  water, ' '  Ach.  ac,  Seri 

ax 
Shas.  ic  ' '  man ' ' 
Kar.  is  "  to  drink" 
Shas.  oi  ' '  eye, ' '  Porno  ui 


(a)  Syncope  of  Final  Vowel 

With  retained  vowel 
Okwanuchu  Shas.  isi-,  S.  E.  Porno  xe- 


Yana  haga,  E.  Porno  xaga 
Yana  ha-,  Shas.  atsa,  Moh.  aha 

Yana  'isi 

Yana  si-,  Moh.  idi 

Kar.  yup,  Dieg.  iyii 


(b)  Syncope  of  Medial  Vowel 


With  syncopated  vowel 
Ats.      ippiu      "sinew"       (from 

*ipmi-u),    Shas.    imme    (from 

*ipme) 
Kar.  apri  ' '  tongue, ' '  Ach.  ip<  li, 

Seri  iph 
Ach.  il'i  "hand"  (i.e.,  ill'i  from 

*itli) 
Ach.    actc .'a-siwi    "it    is    cold, ' ' 

Kiliwi  ahhtchak 
Shas.  ak  "bone"  (perhaps  from 

*ahy[a]k) 
Shas.  dpci  ' '  liver ' ' 
Shas.  isak  "ear"  (i.e.,  issak  from 

*ismak),  Ach.  issat,  Ats.  asmak, 

Chontal  icmats 


With  retained  vowel 
Ach.  pirn,  Yana  bdma 


Shas.  ehena,  Chim.  h-ipen.  Chontal  ipaL 

Yana  dal-la,  Chim.  h-itan- 

Cliini.  xatsa,  Moh.  hatchu-urk 

Moh.  isaka,  Seri  itak 

Moh.  Hpasa 
Chim.  h-isam 
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No.       With  syncopated  vowel 

114.  Okwanuehu  Shas.  ip'iiwa  "tail" 

115.  Ats.  itsmi  "to  sleep,"  Moh.  isma 
137.  Shas.  axta  "blood,"  Aeh.  axdi 
169.  Shas.      innux      "hair"       (from 

*isnux),      Ats.      naxa      (from 
*snaxa),  Yana  -<lu-  "head" 
176.  Ach.    -lu    "into    house"     (from 
*-xlu) 


With  retained  vowel 
Shas.  ihiwa,  Kar.  apuvi 
Okwanuehu  Shas.  itsiwi,  Seri  sim 
Dieg.  axwat,  Chum.  aXuli-s 
N.  Pomo  cina  "head" 


Yana  -wul(u),  Kar.  -furu-lc 


The  original  Hokan  forms  for  the  stems  with  syncopated  medial 
vowel  can  be  reconstructed  with  a  considerable  degree  of  confidence 
as  *ipami  "sinew";  *ipali  "tongue";  Htali  "hand";  *axatc!a- 
"cold";  *ihyaka  "bone";  *ipasi  "liver";  *isama-  "ear";  *ap!iwa 
' '  tail ' ' ;  *isima  ' '  to  sleep ' ' ;  *axwati ' '  blood ' ' ;  *isilu-  ( *isila- )  or  *isinu- 
(*isina-)  "head";  *-xulu  "into." 


Transmitted  August  S3,  1916. 
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THE  YANA  STOCK 

The  present  paper  is  an  attempt  to  summarize  the  history  of  a 
small  group  of  Indians  in  northeastern  California.  They  are  usually 
referred  to  as  a  "stock"  for  lack  of  a  better  term.  "Yana"  applies 
really  to  the  natives  speaking  a  certain  group  of  dialects ;  and  hence 
such  a  word  as  tribe,  though  in  common  use  when  referring  to  Indians, 
seems  hardly  appropriate  here.  The  people  concerned  had  appar- 
ently no  political  unity.  The  characteristic  thing  for  the  group  as 
a  whole  is  the  linguistic  bond,  for  in  other  matters,  such  as  culture 
and  physical  make-up,  these  people  exhibit  relatively  few  differences 
from  their  neighbors.  The  stock  is  an  important  one,  however,  not 
solely  for  its  own  sake,  but  also  because,  for  certain  rather  extra- 
ordinary reasons,  a  few  members  of  it  remained  conservative  much 
longer  than  the  other  Indians  in  California,  retaining  their  primitive 
mode  of  life  in  a  very  unusual  degree  until  1908.  I  should  like  to 
recount  the  career  of  these  Indians,  from  the  date  of  the  white  occu- 
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pation  to  the  present,  with  special  reference  to  the  one  division 
which  eventually  became  dissociated  from  the  rest,  and  preserved 
what  might  be  called  its  independence,  for  so  long.  The  story  is 
one  that  has  a  good  deal  of  human  interest.  At  the  present  time  the 
whole  linguistic  stock  is  practically  extinct,  not  more  than  a  few  dozen 
scattered  individuals  surviving. 

The  Yana  territory  lay  in  Tehama  County,  east  of  the  Sacramento 
Kiver,  its  southern  margin  some  one  hundred  and  fifty  miles  north 
of  San  Francisco.  It  was  a  rather  compact  area  adjacent  to  the  east- 
ern border  of  the  Sacramento  Valley,  but,  on  the  whole,  outside  of 
it.  Their  original  domain  was  a  region  some  thirty  miles  in  width, 
between  the  edge  of  the  great  valley  and  the  Sierra  crest.  From  north 
to  south  it  extended  about  seventy  miles.  The  Yana  seem  to  have 
been  somewhat  crowded  by  numerically  stronger  stocks  on  every  side, 
and  to  have  been  always  more  or  less  on  the  defensive.  While  occa- 
sionally referred  to  by  various  writers,  they  remained  until  recent 
years  relatively  little  known.  In  their  general  mode  of  existence, 
their  material  culture,  and  their  mythology,  they  may  be  considered 
a  typical  Californian  people. 

LITERATURE 

The  published  materials  used  in  the  present  study  are  listed  in 
a  terminal  bibliography.  Of  these  papers  I  should  like  to  mention 
certain  ones  as  especially  important.  The  classical  work  on  the  Cali- 
fornian Indians  is  by  Stephen  Powers,  Tribes  of  California.  This 
monograph  devotes  several  pages  to  the  Indians  we  are  dealing  with, 
though  under  different  names.  His  "Nozi"  and  "Kombo"  tribes 
belong  to  the  stock  now  recognized  as  Yana.  What  he  has  to  say  is 
highly  colored  and  brief,  but  rather  useful.  Jeremiah  Curtin,  a 
famous  author  and  linguist,  who  for  a  time  was  associated  with  the 
Bureau  of  American  Ethnology,  worked  with  the  Yana  and  developed 
a  good  deal  of  sentimental  interest  in  them,  busying  himself  in  their 
behalf  in  the  east.  In  his  Creation  Myths  of  Primitive  America 
there  are  thirteen  Yana  myths  (the  last  in  his  series)  and  some  inform- 
ation in  the  form  of  notes.  By  far  the  most  important  investigations 
bowever,  are  those  of  Dr.  Edward  Sapir,  in  recent  years  director  of 
ethnological  work  in  the  Canadian  Geological  Survey.  An  early 
paper,  Yana  Texts,  containing  twenty-seven  myths  and  a  good  deal 
of  ethnography  in  the  form  of  texts  and  notes,  has  recently  been  sup- 
plemented by  -<\  second  paper  on  the  relation  of  the  Yanan  dialects 
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with  the  dialects  of  other  areas.  A  brief  but  highly  important  paper 
by  Kroeber  and  Dixon,  New  Linguistic  Families  in  California,  deals 
among  other  matters  with  the  general  relation  of  Yanan  with  other 
languages. 

Some  of  the  information  embodied  in  the  present  paper  was 
obtained  directly  from  informants  who  were  personally  familiar  with 
the  episodes  discussed.  The  native  geographical  information  espe- 
cially was  obtained  in  large  part  from  Ishi,  the  last  survivor  of  that 
group  of  Yana  who  remained  in  a  primitive  state.  This  informant  died 
at  the  University  of  California  in  March,  1916. 

GEOGRAPHY  AND  HABITAT 

No  effort  has  been  made  in  the  present  paper  to  go  systematically 
into  the  matter  of  ethnography,  although  there  is  considerable  inform- 
ation now  available.  Geography  for  our  present  purpose  is  incidental 
merely.  In  a  general  way,  it  is  now  known  that  the  Yana,  instead  of 
being  an  isolated  stock,  as  was  for  many  years  assumed,  is  one  unit 
in  a  widely  scattered  group,  the  "Hokan"  of  Kroeber  and  Dixon. 
The  conclusions  reached  by  the  last  mentioned  writers,  as  far  as  the 
Yana  and  related  stocks  are  concerned,  are  illustrated  in  the  appended 
diagram  (map  2).  The  Yana  proper,  whose  distribution  is  shown 
in  solid  black  on  this  diagram,  manifestly  do  not  derive  their  impor- 
tance from  the  extent  of  their  territory,  which  is  very  cramped.  Even 
within  this  limited  area,  there  are  now  recognized  four  separate 
dialects :  a  northern,  a  central,  a  southern,  and  a  Yahi.  Of  these, 
Sapir  mentions  three  in  his  Yana  Texts  (1910,  p.  2).  The  existence 
of  the  fourth,  or  Yahi  dialect  has  been  established  on  evidence  made 
available  since  his  paper  was  written. 

The  limits  of  these  dialects  are  indicated  on  the  appended  large 
map,  number  1.  These  boundaries  are  only  approximately  correct. 
In  fact  the  exact  lines  of  demarcation  must  remain  highly  conjectural. 
The  actual  amount  of  divergence  between  these  dialects,  and  the 
relations  between  them,  does  not  especially  concern  us  here.  It  is 
enough  to  remark  that  the  difference  in  language  was  considerable, 
and  that  along  with  it  went  a  feeling  of  strangeness  and  hostility 
between  the  dialect  groups.  They  certainly  did  not  feel  community 
of  language-stock  as  any  particular  bond.  The  term  "Nozi"  used 
by  Powers  probably  refers  to  what  is  now  called  the  central  group. 
The  Yana  still  living  about  Redding  recognize  the  term  and  apply 
it  to  themselves.     The  "Kombo"  of  Powers  are  the  people  who  call 
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themselves  Yahi.  This  term  Yahi  is  itself  a  dialectic  form  of  the  word 
"Yana,"  and  both  terms  mean  simply,  "people."  The  "Kombo"  or 
Yahi  were  lost  sight  of  for  so  long  that  they  became  at  one  time  almost 
a  legendary  folk. 

The  external  limits  of  Yana  territory  are  also  somewhat  uncer- 
tain. Probably  there  was  more  or  less  overlapping,  valley  tribes 
going  into  the  foothills  on  hunting  expeditions,  and  the  foothill  peo- 
ples visiting  the  valley  when  they  could,  or  when  through  starvation, 
they  had  to.  There  may  have  been  extended  periods  of  comparative 
quiet,  when  the  hunting,  fishing,  and  seed-gathering  grounds  were 
to  some  extent  shared.     At  any  rate,  the  Yana  had  their  own  names 
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Map    2.     The    distribution    of    Hokan    languages    in    California, 
occupied  by  the  Yana  is  shown  in  solid  black. 


The   area 
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for  places  many  miles  away  in  the  territory  of  other  peoples,  far 
beyond  the  boundaries  of  the  country  which  they  themselves  might 
be  said  to  control.  For  example,  there  is  a  Yana  name  for  Pall  River 
Mills,  on  Pit  River  (map  H-l). 

Concerning  the  geographical  features  of  the  region  in  general, 
several  remarks  may  be  made.  Yana  territory  stretches  between  two 
of  California's  best  known  streams,  Feather  River  and  Pit  River. 
Both  drain  westward  into  the  Sacramento.  As  a  matter  of  fact, 
where  the  Pit  meets  the  Sacramento,  the  Pit  is  the  larger  of  the  two. 
Above  their  junction  the  Sacramento  is  hardly  more  than  a  large 
mountain  creek.  This  whole  countryside  rises  gradually  from  the 
level  valley  bordering  the  Sacramento,  having  an  elevation  of  three 
hundred  or  four  hundred  feet,  to  the  high  Sierras  on  the  east,  where 
the  peaks  reach  an  altitude  of  ten  thousand  five  hundred.  This  whole 
region  is  dominated  by  Lassen  Butte,  known  to  the  Yana  as  Little 
Mount  Shasta  (Wahkanupa).  The  character  of  the  scenery  in  this 
part  of  California  is  largely  derived  from  the  fact  that  the  formations 
are  volcanic.  The  ancient  lava  flows  extend  clear  to  the  level  valley 
on  the  west.  The  southern  part  of  the  area,  with  which  I  am  per- 
sonally familiar,  is  on  account  of  its  volcanic  nature  extremely  wild 
in  places  even  today.  Deer,  for  example,  are  still  plentiful.  The 
region  abounds  in  cliffs  and  caves,  and  some  of  its  gorges  are  pictur- 
esque in  the  extreme.  Around  Lassen  Butte  itself  (called  locally,  by 
the  way,  as  though  it  were  "Lawson"  Butte)  there  are  still  abundant 
signs  of  volcanic  activity.  The  Lassen  region  was  known  to  the  Indians 
as  P'ulp'uli,  from  the  frequent  occurrence  of  steaming  hot  springs. 
Quite  recently,  of  course,  Mount  Lassen  staged  a  fairly  lively  volcanic 
eruption.  It  is  the  only  active  volcano,  I  believe,  anywhere  in  the 
United  States.  What  the  Indians  would  have  thought  of  this  eruption 
would  be  extremely  interesting  to  find  out.  Unfortunately,  as  far  as 
we  know,  none  of  them  were  left  to  witness  it.  It  was  through  this 
region,  by  the  way,  that  a  famous  emigrant  road  to  the  gold-diggings 
passed.  It  was  known  as  the  Lassen  Trail,  and  traces  of  it  can  still 
be  seen  today.  Bits  of  iron  from  the  old  wagons,  ox  shoes,  and  even  an 
occasional  wooden  yoke  are  still  to  be  found  scattered  along  the  ridges. 
A  large  number  of  people  used  it  in  the  years  just  following  the  dis- 
covery of  gold. 

The  large  streams  which  bound  this  region,  Hat  Creek  to  the 
northeast,  Pit  River  across  the  north,  the  Sacramento,  and  to  the 
southeast  the  northern  fork  of  Feather  River,  were  all,  I  think,  in 
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the  possession  of  peoples  alien  or  hostile  to  the  Yana ;  except  that  the 
latter  according  to  Sapir  occupied  one  bank  of  Pit  River  for  a  short 
distance.  Possibly  the  best  way  of  describing  the  Yana  territory 
would  be  to  say  that  they  were  excluded  from  the  valleys  of  the  Sac- 
ramento, Pit  River,  Hat  Creek,  and  the  north  fork  of  Feather  River 
by  more  numerous  and  more  happily  situated  Indian  peoples.  The 
boundary  lines  of  the  Yana  area  on  the  map  therefore  follow  the  water- 
sheds between  these  streams.  All  of  the  places  where  the  Yana  made 
historical  appearances  (that  is,  where  they  had  fights  with  the  whites), 
are  in  the  foothill  region,  below  the  line  of  the  pine  timber.  This 
region  of  brush  and  rocks  was  their  principal  sojourning  ground,  and 
main  reliance.    They  were  emphatically  a  foothill  people. 

Authorities  differ  considerably  concerning  the  border  line  of  Yana 
territory  in  the  Sacramento  Valley.  Powers  says  that  their  domain 
reached  to  within  a  mile  of  the  Sacramento.  Powell  on  the  other  hand 
says  it  stopped  short  ten  miles  from  the  river  (1884,  p.  xxxvii).  The 
truth  is  that  no  geographical  features  exist  which  would  make  the  first 
of  these  two  statements  plausible.  Sapir  implies  that  the  Yana  dwelt 
in  places  along  the  river  bank.  In  this  he  is  almost  certainly  mistaken. 
The  probability  is  that  the  strong  and  numerous  Wintun  who  held 
the  valley  would  not  have  tolerated  Yana  settlements.  I  feel  con- 
vinced that  the  Yana  territory  really  stopped  at  the  line  between  the 
foothills  and  the  valley  floor,  especially  as  the  foothills  are  lava,  and 
the  terrain  there  is  vastly  different  from  that  of  the  valley.  In  the 
absence  of  definite  certainty  on  this  point,  I  have  placed  the  border  line 
on  the  map  at  the  thousand-foot  contour.  That  seems  to  me  to  approxi- 
mate the  probable  boundary  line  as  closely  as  anything  would,  and  it 
is  at  least  something  definite. 

The  total  number  of  people  speaking  Yana  was  probably  never 
large.  Curtin  speaks  of  three  thousand.  This  may  be  in  excess  of 
the  number  actually  existing  at  the  time  of  the  first  white  occupation, 
even  counting  all  four  dialects.  In  1885  Curtin  was  able  to  round  up 
about  thirty  Yana-speaking  informants.  Dr.  Sapir  in  1907  found  only 
six  or  seven  surviving.  They  were  in  the  neighborhood  of  Redding, 
and  around  Montgomery  Creek  in  Shasta  County,  and  could  give 
information  relative  to  the  Northern  and  Central  dialects.  The  South- 
ern dialect  was  in  1907  regarded  as  already  extinct,  and  the  existence 
of  a  Yahi  dialect  was  not  even  suspected.  This  latter  dialect  was  pre- 
served for  more  than  forty  years  by  a  remnant  of  the  group,  not 
exceeding  four  or  five,  who  lived  by  themselves  hidden  away  in  the 
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southern  part  of  their  area.  All  over  this  region  there  are  numerous 
ancient  village  sites,  marked  by  the  occurrence  of  the  inevitable  heap 
of  black  kitchen-earth  mingled  with  bones  and  artifacts,  which  accom- 
pany primitive  man's  places  of  settlement  the  world  over.  Some  of 
these  Yahi  middens  are  several  yards  in  thickness.  A  great  number  of 
the  caverns  also  show  the  results  of  long  continued  occupation.  Such 
evidence  of  course  gives  no  definite  information  on  the  question  of 
population  or  positive  antiquity.  Some  of  the  most  favorable  places, 
however,  must  have  been  occupied  for  many  centuries.  As  late  as 
1885  some  old  Yahi  brush  lodges  were  standing  on  Little  Antelope 
Creek  (map  C-3)  though  long  deserted  and  falling  by  that  time  to 
decay.  This  place  was  a  very  old  site,  as  shown  by  the  existence  there 
of  a  thick  pile  of  refuse. 

EARLY  CONTACT  WITH  THE  WHITES 

It  is  really  impossible  to  separate  entirely  the  history  of  the  Yana, 
during  the  early  history  of  white  occupation,  from  that  of  other  groups. 
There  was  little  understanding,  on  the  part  of  the  whites,  of  thf 
linguistic  and  other  distinctions  between  the  Indian  stocks,  and  little 
effort  made  to  distinguish  between  them.  In  the  very  early  chronicles 
of  the  state,  the  Yana  do  not  appear  by  name.  They  existed,  but  they 
lived  in  the  remote  hills  and  did  not  visit  the  navigable  rivers  or  the 
well  traveled  routes.  I  should  like  to  recount  a  number  of  incidents 
connected  with  the  relation  between  Indians  and  whites  in  this  part 
of  the  state  in  the  "early  days."  The  Yana  were  not  immediately 
concerned  in  all  of  them,  but  they  felt  the  effects  indirectly.  These 
incidents  moreover  show  the  sort  of  things  which  happened  in  those 
days,  and  help  to  explain  the  subsequent  attitude  of  the  Yana  toward 
the  whites. 

I  may  say  in  advance  that  their  relations  as  a  tribe  with  the  whites 
began  and  ended  in  trouble.  The  earliest  printed  reference  to  Indian 
disturbances  in  this  region  is  found  in  a  History  of  Butte  County,  by 
Wells  and  Chambers,  and  is  associated  with  the  year  1851. 

Mr.  Pence  (this  name  occurs  as  Pentz  in  the  government  documents  and  on 
the  maps)  is  affronted  by  a  "Concow"  Indian,  who  adopts  a  threatening  and 
belligerent  attitude.  To  put  down  this  ebullition  of  aboriginal  ferocity,  and 
to  render  Mr.  Pentz 's  person  secure,  the  Concow  chief  was  executed  by  hanging 
(Wells,  p.  217). 

The  Concow  Indians  referred  to  in  connection  with  this  episode 
where  the  Maidu  group  living  along  Concow  Creek  (map  G-12).  This 
same  Pentz  played  a  conspicuous  part  in  later  events.     For  example 
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he  next  leads  a  party  in  the  vicinity  of  Dogtown,  on  Little  Butte 
Creek  (map  F-12)  : 

1853. — Certain  "Tiger"  Indians  steal  cattle.  Our  friend  Pentz  leads  a 
party  in  pursuit  of  them,  and  twenty-five  Indians  are  killed  near  Dogtown. 
An  Indian  called  Express  Bill  is  captured  and  hanged.  The  whites  in  Dogtown 
refuse  to  aid  the  party.  Later,  when  a  "raid"  on  the  north  fork  of  Feather 
River  is  reported,  Pentz  leads  a  party  into  the  field,  and  from  forty  to  sixty 
Indians  are  killed. 

It  was  usually  the  case  that,  as  here,  the  whites  never  proceeded 
against  the  Indians  of  their  own  neighborhood.  None  of  the  pioneer 
communities  held  any  grudge  against  their  own  local  aborigines.  The 
massacres  were  practically  always  the  work  of  a  small  group  of  unau- 
thorized whites,  acting  against  the  Indians  of  some  other  locality.  A 
distant  Indian  was  a  bad  Indian,  it  seems. 

A  few  years  later  the  Yana  proper,  probably  the  Yahi  division, 
appear  in  local  history.  This  group,  the  most  southerly  of  the  Yana 
peoples,  made  their  home  on  and  about  Deer  Creek  (map  D-10)  and 
Mill  Creek  (map  D-9)  and  are  often  referred  to  as  "Mill  Creeks." 
They  seem  to  have  been,  compared  to  other  Indians,  an  independent 
and  warlike  group.  At  any  rate,  a  party  which  invaded  their  haunts 
came  out  with  that  impression. 

1857. — In  the  vicinity  of  Tehama  (map  C-9),  Indians  raid  the  valley  and 
cause  much  uneasiness.  People  are  said  to  have  been  killed,  houses  fired,  and 
stock  driven  off.  A  party  of  whites  files  into  the  hills  to  visit  retribution  on 
the  Indians,  traveling  up  the  Lassen  Trail.  In  the  vicinity  of  Bluff  Camp 
(map  8-F)  they  run  into  an  ambuscade,  and  make  a  sudden  exit  to  the  valley 
(Anderson,  pp.  4—5).  Later  another  party  chases  the  Indians,  who  have  stolen 
some  mules,  and  finds  them  hidden  in  a  cave  near  the  head  of  Dry  Creek  (map 
F-9).  Although  fired  upon,  the  Indians  escape.  The  mules,  however,  were 
killed  and  eaten   (Anderson,  p.  8). 

It  is,  I  think,  worth  comment  that  the  Indians  took  from  the  whites 
for  culinary  purposes  not  only  oxen,  but  also  horses  and  nmles.  Such 
livestock  was  always  killed  and  eaten.  Mule  meat  they  are  said  to 
have  preferred.  The  author  of  the  above  account  points  out  that  when 
the  Indians  took  refuge  in  one  place,  they  always  hid  their  "jei'ky" 
(dried  deer  or  mule  meat)  somewhere  else.  If  chased  out  of  their 
camp,  their  supplies  were  where  they  could  be  visited  and  utilized 
later.  It  is  said  that  at  this  time  General  Kibbey  sent  a  company  of 
United  States  cavalry  to  operate  against  these  Indians,  and  that  the 
cavalry  also  were  surprised  and  chased  to  the  valley.  I  can  find  no 
record  of  any  such  occurrence,  but  if  true,  it  proves  that  these  Mill 
Creek  Indians  were  active  and  bold. 

From  this  time  on  they  seem  to  have  been  most  belligerent.  They 
certainly  drove  off  and  destroyed  a  good  deal  of  property,  and  several 
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rather  atrocious  murders  of  white  people  were  committed  by  them.    I 
want  to  say  at  the  outset  that  these  murders  by  the  Indians,  murders 
for  example  of  women  and  children,  were  not  one  whit  more  cruel  or 
pitiless  than  the  murders  of  Indians  by  whites.     I  incline  wholly  to 
the  belief  that  the  whites  started  everything  of  the  sort.     They  were 
certainly,  in  th£  general  nature  of  things,  the  aggressors,  pushing 
constantly  into  Indian  country.     It  must  be  remembered  that  as  late 
as  1861  Indians  according  to  California  law  could  be  indentured,  that 
is,  practically  enslaved   (U.  S.  Office  of  Indian  Affairs,  Rep.  of  the 
Com 'r.- for  1861,  p.  147).     Statements  by  white  pioneers  prove  con- 
clusively that  many   of  their   number   were   strangers  to  mercy   or 
humanity  where  Indians  were  involved.     I  believe  therefore  that  the 
murders  the   Indians  committed   were   in  the  nature   of  plain,   old- 
fashioned  revenge.     The  Yahi  seem  to  have  differed  from  all  other 
Indians  in  this  part  of  the  region  in  having  opportunity,  or  seizing 
opportunities,  for  the  revenge  they  considered  themselves  entitled  to. 
In  my  opinion  their  opportunity  lay  in  this,  that  they  inhabited  a 
very  rough  region,  little  traveled  and  unknown,  with  endless  possibili- 
ties for  hiding;  and  moreover,  having  been  pressed  for  generations 
by  the  valley  Indians,  they  had  learned  the  art  of  ' '  hit  and  run  away. ' ' 
Every  account  refers  to  their  extraordinary  skill  in  getting  clear. 
This  was  true  even  of  the  last  remnants  of  the  stock,  who  lived  a 
wild  life  to  within  the  last  few  years.     So  much   for  the   general 
setting.     The  Yahi  throughout  the  opening  period  of  their  history 
were  getting  justice  as  best  they  could  with  weapons  and  swift  legs. 
In  the  meantime  Indians  far  and  wide  were  visited  with  blame  for 
the  acts  committed  by  the  Yahi,  and  many  inoffensive  groups  were 
removed  from  the  country.   The  Indian  population  rapidly  diminished. 
I  strongly  suspect  that  the  unreconstructed  belligerency  of  the  Yahi 
during  this  period  was  largely  due  to  the  increased  difficulty  of  their 
life.    Hemmed  in  more  and  more  in  their  lava  hills,  and  cut  off  more 
and  more  from  acorn  grounds  and  fishing  places,  they  probably  visited 
the  valley  and  stole  livestock  to  escape  famine  and  actual  starvation. 
Hounded  by  the  whites  for  these  offenses,  they  turned  on  pursuing 
parties  on  many  occasions,  profiting  by  surprises,  and  relying  on  their 
skill  in  evasion  to  get  them  off. 

A  number  of  such  events  concerning  the  Yana  are  crowded  into 
the  years  1858  and  1859.  For  example,  one  hundred  and  eighty-one 
Indians  along  Battle  Creek  were  removed  to  the  Nome  Lackee  Reserva- 
tion, twenty  miles  east  of  Tehama  on  the  west  side  of  the  valley  (U.  S. 
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Office  of  Indian  Affairs  Rep.  of  Comm.  for  1858,  p.  289).  Most  of 
them  were  diseased,  presumably  with  venereal  ailments  judging  from 
the  phraseology  used.  They  probably  spoke  Southern  Yana,  and 
this  removal  may  account  for  the  disappearance  of  the  Southern 
dialect  from  the  scene.  The  Indians  thus  concentrated  at  Nome 
Lackee  were  scattered  prior  to  the  year  1861.  The  reservation  build- 
ings as  a  matter  of  fact  were  wrecked,  and  the  site  practically  aban- 
doned. Probably  few  if  any  of  the  Battle  Creek  people  returned  to 
their  own  territory.  So  we  witness  here  the  exit  from  history  of  one 
Yana  dialect. 

In  the  following  year  (1859)  the  Yahi  were  involved  in  several 
episodes  which  I  should  like  to  recount  in  some  detail.  The  first  one 
is  a  campaign  organized  against  them  under  the  name  of  ' '  Mill  Creek 
Indians." 

1859. — Raids  by  Indians  become  constant.  A  fund  of  $3,000  is  raised  to 
finance  a  campaign  against  them,  and  placed  in  charge  of  a  storekeeper  named 
Cohen  at  Mayhew  stage  station,  on  Deer  Creek.  Three  well  known  characters 
are  members  of  one  party,  namely,  "  Hi "  Good,  who  appears  continually  in 
subsequent  chronicles,  a  man  named  Breckinridge,  and  R.  A.  Anderson,  the 
author  of  a  work  much  quoted  in  the  present  paper.  The  "company"  moves 
up  the  Campbell  trail,  just  north  of  Pine  Creek  (map  E-ll),  to  Deer  Creek 
flats  (map  E-10),  and  then  northward  right  through  the  Yahi  haunts.  No 
Indians  however  are  seen.  Moving  to  Black  Buttes  on  Mill  Creek,  the  company 
goes  in  to  camp  on  the  north  side  of  the  stream.  Meanwhile  a  large  number  of 
the  very  Indians  they  are  seeking,  are  camped  in  hiding  under  a  point  of  rock 
a  little  down  stream.  These  Indians  send  one  of  their  number  to  shoot  into 
the  white  camp  with  a  rifle  once  in  a  while,  to  keep  everybody's  attention 
occupied,  while  the  remainder  of  the  redskins  fell  a  tree,  cross  upon  it  to  the 
south  side  of  the  stream,  and  get  away.  They  were  mostly,  from  the  foot- 
prints, women  and  children. 

Next  day  the  party  of  whites  picks  up  the  spoor  of  ten  or  a  dozen  warriors, 
leading  northward  toward  Paine 's  creek.  This  part  of  the  band  are  pursued 
by  the  whites  to  Battle  Creek  Meadows  (map  6-7),  then  further  to  Lassen 
Butte,  then  clear  into  the  canon  of  Hat  Creek  (map  G-2).  Here  the  Indians 
turn  back,  and  the  whites  follow  them  over  the  same  ground,  but  keeping 
somewhat  to  the  west  of  their  up-traek.  The  Indians  embrace  an  opportunity 
to  kill  a  "bullwhacker"  (ox-driver)  near  a  sawmill  northwest  of  Red  Bluff. 
The  whites  finally  halt  on  the  Keefer  ridge  (map  F-ll),  between  Rock  Creek 
and  Chico  Creek   (Anderson,  pp.  10-20). 

Somewhere  during  this  chase  the  whites  were  evidently  thrown 
completely  off  the  scent.  They  lost  their  quarry,  probably  somewhere 
in  Deer  Creek.  They  maintained  however  their  purpose  of  killing 
some  Indians.  On  the  ridge  to  the  south  of  Chico  Creek,  near  what 
is  now  the  Forest  Ranch  (map  F-ll),  in  what  is  probably  Maidu  ter- 
ritory, they  found  a  camp  of  Indians.  That  these  were  not  the  Mill 
Creeks  they  had  been  pursuing  is  amply  proved  by  the  fact  that 
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meanwhile,  the  Mill  Creeks  themselves  were  visiting  Anderson's  own 
farm  on  Deer  Creek  and  taking  away  everything  on  the  premises 
(Anderson,  p.  37).  The  dealings  of  this  white  force  with  the  Indians 
encamped  near  Forest  Ranch  are  worth  recounting.  To  quote  an 
eyewitness : 

' '  After  a  careful  study  of  the  ground,  we  returned  to  our  camp.  On  this 
return  trip  we  ran  upon  an  Indian  scout  and  after  a  long  hard  chase,  killed 
him.  We  carried  his  scalp  to  camp  with  us,  this  being  the  first  trophy  we 
had  taken  in  the  campaign.  .  .  . 

It  was  a  weary  climb  out  of  Chico  Creek  cafion  in  the  darkness,  but  we  made 
it  and  succeeded  in  surrounding  the  hostile  camp  before  daylight.  ...  As 
the  gray  dawn  melted  into  daylight,  the  outlines  of  the  camp  became  clearer. 
It  was  evidently  a  permanent  meeting  place,  as  there  were  signs  of  its  having 
been  frequently  occupied.  Directly  in  front  of  me  and  standing  something 
like  a  hundred  yards  apart,  were  two  lofty  pine  trees,  trimmed  of  branches 
except  for  small  tufts  of  foliage  on  their  tops,  and,  what  was  my  surprise,  as 
the  heavens  grew  brighter,  to  behold  a  large  American  flag  depending  from 
the  top  of  each  tree.  .  .  . 

Then  a  man  emerged  from  a  cluster  of  little  firs  and  came  shuffling  up 
the  trail  directly  toward  where  I  lay.  Captain  Breckinridge  had  not  yet  given 
the  signal  to  commence  firing,  so  I  slipped  around  my  tree  in  order  to  remain 
hidden.  As  the  man  approached  and  passed  me,  I  perceived  that  he  was  not 
an  Indian,  but  a  Spaniard.  However,  birds  flocking  together  on  this  occasion 
were  to  be  considered  birds  of  a  feather.  The  man  had  got  but  a  few  paces 
past  me  when  Hi  Good  spied  him.  In  a  moment  Good 's  rifle  spoke,  and  the 
Spaniard,  wounded,  sprang  back  toward  the  camp.  As  he  ran  another  rifle 
over  on  the  other  side  of  our  circle  cracked,  and  he  fell  dead. 

The  camp  was  roused.  In  a  twinkling,  up  the  Indians  sprang,  men,  women, 
and  children,  and  as  if  with  one  impulse  they  swarmed  up  the  slope  directly 
toward   where  I  lay.  .  .  . 

Soon  we  came  in  possession  of  the  camp.  There  was  not  a  bad  Indian  to 
be  found,  but  about  forty  good  ones  lay  scattered  about. 

Two  barrels,  partly  filled  with  whiskey,  were  in  the  camp,  as  well  as  other 
evidences  which  pointed  to  the  fact  that  whites  had  joined  with  the  redskins 
in  the  recent  celebrations"   (Anderson,  pp.  23-24). 

It  is  perfectly  certain  that  a  party  with  women  and  children  and 

two  barrels  of  whiskey,  had  not  been  to  Lassen  Butte  and  back.    Nor 

would  the  belligerent  Yahi  have  occupied  a  permanent  and   public 

camp,  to  say  nothing  of  getting  drunk.     The  stealing  of  Anderson's 

horses  while  this  is  going  on,  gives  them  an  alibi  in  any  case.     So  the 

Indians  killed,  were  not  the  Indians  the  party  of  whites  had  been 

chasing.     An  incident  recounted  by  our  author  on  a  subsequent  page 

explains  the  presence  of  the  Indians  at  this  resort.     Going  into  a 

mining  town  on  Butte  Creek  the  next  day,  the  party  finds  wounded 

Indians,  and  an  angry  storekeeper  named  Wallace.     He  says  that  his 

own  squaw  had  been  wounded  in  the  "fight"  of  the  day  before,  and 

that  he  himself  had  been  an  inmate  of  the  camp  only  one  day  prior  to 
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the  killing.  In  other  words  the  whites  and  Indians  of  this  vicinity 
had  been  having  some  sort  of  a  "jamboree."  However  reprehensible 
their  action  may  have  been  in  getting  drunk,  there  is  no  question 
but  that  a  lot  of  "tame"  Indians,  well  and  favorably  known  to  their 
white  neighbors  along  Butte  Creek,  were  shot  down  in  cold  blood. 
In  other  words,  forty  murders  were  committed. 

A  short  time  later  another  party  of  whites  locates  an  Indian  camp 
on  Deer  Creek,  two  miles  above  Tom  Polk's  cabin  (map  G-9).  The 
Indians  (in  this  case,  Yahi)  when  attacked,  hide  in  water  waist-deep, 
under  an  overhang  of  the  bank.  A  "Doctor"  Indian  (who  appears  in 
various  fatal  episodes,  apparently  having  as  many  lives  as  a  cat)  fights 
a  lone  battle  and  is  killed.  The  rest  surrender.  The  captive  Yahi 
according  to  Anderson  are  taken  to  the  Nome  Lackee  Reservation. 
I  have  been  able  to  find  no  other  mention  of  them.  Meanwhile,  and 
up  to  the  middle  of  winter,  other  Yahi  Indians  uninterruptedly  raid 
the  valley,  the  disturbances  reaching  the  ears  of  the  Office  of  Indian 
Affairs  (Geiger,  in  Report  for  1859,  p.  438).  Anderson  says  tbat 
though  many  Mill  Creeks  were  killed,  their  number  did  not  grow 
smaller.  He  thinks  they  were  continually  reinforced  by  renegades 
from  the  outside.  This  is  probably  a  mistake.  The  secret  was  that 
the  Yahi  had  a  knack  of  getting  other  people  killed  in  place  of  them- 
selves. On  a  number  of  occasions  during  this  period  they  were  seen, 
but  I  know  of  no  incidents  worth  recounting. 

They  were,  however,  ' '  making  themselves  felt, ' '  and  this  continued 
through  several  years.  In  the  year  1862  several  important  events 
occurred,  which  are  often  spoken  of  in  the  region  even  yet.  On  the 
eighteenth  of  June  a  meeting  was  held  at  Forks  of  Butte  (map  G-ll) 
to  formulate  grievances  against  the  Mill  Creek  Indians.  They  were 
said  to  have  admitted  a  number  of  murders.  Twenty-four  men  volun- 
teered to  proceed  against  them  v i  ct  armis.  Almost  while  this  meet- 
ing was  in  progress,  a  certain  Thomas  Allen,  teaming  for  J.  L.  Keefer. 
was  killed  by  the  Indians.  Apparently  on  the  same  day,  a  party  of 
the  Yahi  (probably  the  same  individuals)  ran  across  the  children  of 
a  family  named  Hickok,  living  on  Rock  Creek  (map  E-ll).  A  girl, 
sixteen  years  of  age,  was  shot  to  death  with  arrows,  and  along  witli 
her,  a  sister  of  fourteen.  A  boy  somewhat  younger  was  carried  off 
(Wells,  p.  218;  Anderson,  p.  54).  The  boy  according  to  Anderson 
was  stoned  to  death,  while  Wells  reports  that  his  toes  and  fingers 
were  cut  off.  Other  authors  allude  vaguely  to  cremation.  This  mur- 
der has  never  been  forgotten  to  the  present  day.     News  of  it  at  the 
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time  rang  across  the  country-side.  Hi  Good  and  another  well  known 
character,  Sandy  Young,  boss  vaquero  for  the  Bidwell  Ranch  at  Chico, 
went  after  the  Indians  and  are  said  to  have  killed  eight.  (Whether 
the  eight  were  Mill  Creeks  or  not  is  another  matter ;  for  a  few  years 
later  the  Mill  Creeks  are  still  apparently  as  strong  as  ever.)  Leland 
Stanford  wrote  to  General  Wright  (of  the  Military  Department  of 
the  Pacific)  concerning  these  outrages,  and  troops  were  dispatched 
to  operate  against  the  Mill  Creeks  (War  Records,  vol.  50,  part  1,  p. 
1162).  There  was  much  talk  of  killing  all  the  Indians  in  the  country, 
and  the  U.  S.  troops  had  orders  in  this  connection  to  protect  peaceable 
tribes,  such  as  the  Big  Meadows  people,  from  hostile  Indians  and 
from  unauthorized  white  organizations  (ibid.,  part  2,  p.  28).  It  was 
not  clear  to  the  military  authorities  just  which  Indians  had  committed 
the  murders  spoken  of.  In  September  some  United  States  cavalry 
operated  through  Battle  Creek,  Antelope  Creek,  Mill  Creek,  and  Deer 
Creek,  finding  only  "signs"  three  weeks  old.  The  officer  in  command, 
Captain  Henry  B.  Mellen,  reports  that  all  the  settlers  believed  that  the 
Indians  should  be  utterly  removed  from  the  country.  The  military 
forces  apparently  did  not  get  into  contact  with  the  Yahi,  though  they 
scouted  all  through  their  country.  The  Indians  were  evidently  in  hid- 
ing somewhere,  and  probably  had  the  troops  under  observation  every 
moment  of  the  time. 

In  the  meantime,  in  August  of  this  year,  the  Yahi  visited  Ander- 
son's place  and  took  the  horses  from  his  barn,  setting  it  on  fire.  When 
he  ran  out,  the  rocks  were  still  wet  from  the  wash  where  they  had 
forded  the  creek.  Being  followed,  they  ran  up  Dry  Creek  toward 
the  cliffs  of  Mill  Creek.  When  he  saw  them  for  a  moment,  they  were 
trying  to  repack  one  of  the  horses  with  "plunder"  they  had  taken. 
This  plunder  consisted  of  corn  and  other  garden  truck,  which  would 
seem  to  indicate  that  the  Indians  were  very  badly  off  at  this  time. 
Otherwise  they  would  not  have  risked  their  lives  for  the  sake  of  a 
few  green  vegetables.  Conditions  after  that  grew  rapidly  worse  for 
them.  Even  the  Yahi  were  not  able  to  escape  as  they  had  up  to  this 
time.  In  June  of  the  following  year  (1863)  they  stole  horses  belong- 
ing to  Solomon  Gore,  but  were  followed  by  a  party  of  whites.  They 
took  one  of  the  animals  up  the  almost  perpendicular  defile  opposite 
the  mouth  of  Sulphur  Creek,  in  Deer  Creek  canon  (map  E-9).  It  is 
folklore  in  the  country  that  the  horse  hung  on  by  his  teeth.  The 
marks  could  be  seen  on  the  bushes! 

The  pursuing  party  crosses  Little  Dry  Creek,  Big  Dry  Creek,  and  reaches 
the  cliff  of  Mill  Creek  canon.     From  this  cliff  they  see  objects  moving  on  the 
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slopes  below,  and  finally  make  them  out  to  be  Indian  women  gathering  grass 
seeds.  They  hurry  downward  as  secretly  as  possible,  and  get  within  a  few 
hundred  yards  of  the  women.  Suddenly  an  Indian  lookout  on  the  cliff  behind 
them,  gives  a  warning  shout.  The  whites  follow  the  flying  squaws  over  the 
brow  of  the  slope  and  come  in  sight  of  their  camp.  Here  they  are  trying  to 
pack  a  horse.  There  are  a  number  of  men.  Being  charged  by  the  whites,  the 
Indians  scatter.  Under  a  pile  of  new  quilts  the  whites  find  an  Indian  boy 
who  has  slept  through  the  battle.  They  leave  him  unharmed,  and  staring 
after  them.     Seven  or  eight  Indians  are  killed  (Anderson,  p.  64). 

Feeling  was  apparently  very  strong  at  the  time  against  redskins 
of  all  descriptions.  Five  Indians,  affiliations  unknown,  were  hanged 
at  Helltown  (map  F-12)  on  suspicion  of  having  committed  robberies 
(Wells,  p.  219). 

In  July  a  party  of  Indians  "on  the  war  path"  passed  through  the 
Clear  Creek  country  (map  F-13)  midway  between  Chico  and  Oro- 
ville.  They  are  said  to  have  been  Mill  Creek  Indians  (that  is,  Yahi) 
though  Clear  Creek  is  to  the  south  of  Butte  Creek,  and  Butte  Creek 
itself  is  probably  outside  of  the  Yahi  range.  In  any  case,  these 
Indians  fell  upon  members  of  the  Lewis  family  of  the  neighborhood. 
The  oldest  boy  was  shot  with  a  rifle,  while  a  younger  boy,  along 
with  his  sister,  Thankful  Lewis,  was  carried  off.  The  little  boy  soon 
grew  leg-weary  and  was  killed,  pitiful  as  that  may  seem.  His  sister 
managed  to  escape,  and  lives  today,  as  Mrs.  Carson,  in  the  vicinity  of 
Chico.  Luckily  she  has  written  a  story  of  her  terrible  experience, 
about  which  many  accounts  are  current  in  the  country  (see  bibli- 
ography). A  party  of  whites,  roused  by  the  incident,  picked  up  the 
trail,  or  a  trail,  and  followed  it  to  Deer  Creek  canon,  across  this  canon, 
and  up  the  defile  just  spoken  of,  on  to  the  pine  flat  beyond,  killing 
one  Indian.  In  this  country  the  Indians  scattered,  taking  advantage 
of  the  abundant  cover,  and  the  chase  was  over. 

Mrs.  Carson  mentions  (page  3)  that  two  of  the  Indians  had 
their  heads  all  tarred  and  were  "terrible  to  look  at."  It  is  unneces- 
sary to  discuss  their  pitiless  behavior  toward  these  white  children. 
At  the  same  time  it  is  to  be  recognized  that  cutting  the  hair  short 
and  putting  pitch  on  the  head  is  the  Indian  custom  when  in  mourn- 
ing. Two  Indians  of  this  party,  then,  had  recently  lost  relatives.  It 
is  possible  that  some  of  their  children  had  been  killed,  and  that  they 
were  bent  on  enslaving  some  white  children  by  way  of  satisfaction. 
Otherwise  it  is  hard  to  imagine  why  they  should  have  gone  to  the 
trouble  of  dragging  away  the  Lewis  children,  who  could  be  of  no 
practical  advantage  to  them. 

As  a  result  of  the  incident  involving  the  Lewis  children,  a  meeting 
was  called  at  Pentz's  ranch,   to  take  measures   for  the  permanent 
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removal  of  all  Indians  from  the  country.  Of  some  three  hundred  and 
fifty  Indians  then  concentrated  at  Yankee  Hill  (map  G-12),  four  were 
hanged.  A  pseudo-military  organization  known  as  the  Oroville  Guards 
took  the  field,  and  hanged  four  more  Indians  at  Dogtown  (Wells, 
p.  20).  Mr.  Lewis,  father  of  the  captives,  killed  two  "bad"  Indians 
at  Bidwell's,  one  of  them  supposed  to  be  a  Mill  Creek  (Carson,  p.  4). 
This  episode  is  also  mentioned  in  the  "War  Records  {ibid.,  part  2,  p. 
874).  Meanwhile  G.  M.  Hanson,  agent  for  Indian  Affairs  for  the 
Northern  District,  wrote  frantically  to  General  Wright  of  the  Depart- 
ment of  the  Paicfic,  under  date  of  July  27,  1863,  stating  that  there  was 
great  excitement  in  Chico,  and  asking  that  troops  be  sent  to  aid  him  in 
collecting,  protecting  and  removing  the  Indians.  Armed  whites, 
according  to  Hanson,  were  threatening  all  Indians  with  a  general 
extermination. 

The  general  effect  of  these  factors  was  the  inauguration  of  meas- 
ures to  collect  the  Indian  population  from  all  the  regions  we  have 
been  considering,  and  take  them  away  to  reservations.  As  remarked 
above,  Nome  Lackee  Reservation,  twenty  miles  from  Tehama,  was 
by  this  time  abolished.  The  project  was  therefore  formed  of  collecting 
all  the  Indians  (who  numbered  probably  a  thousand)  and  conveying 
them  to  Round  Valley  in  Mendocino  County,  a  reservation  called  at 
that  time  Nome  Cult.  This  was  actually  done,  after  a  fashion.  There 
is  some  uncertainty  about  the  identity  of  the  people  behind  this  enter- 
prise. Certain  army  officers  thought  the  whole  idea  was  the  work  of 
Secessionists,  and  designed  to  embarass  the  government.  The  mov- 
ing spirits  in  it  are  referred  to  as  evil-minded.  The  intentions  of  the 
government  in  consenting  were  as  usual,  good,  and  even  the  Indian 
Department  meant  no  harm.  At  the  time  the  feeling  among  well 
disposed  people  in  general  was  that  the  Indians  would  have  no  peace 
as  long  as  they  were  mixed  in  with  whites.  The  fact  is  however  that 
during  this  agitation  the  Indians  were  hastily  gotten  together. 
Proper  provision  for  transport  was  not  provided ;  the  people  loudest 
in  demanding  the  removal  of  the  Indians  were  the  most  reluctant 
to  do  anything  to  further  it,  and  no  provision  for  the  newcomers 
was  made  at  the  reservation  in  Round  Valley.  The  whole  under- 
taking resulted  in  excitement,  confusion,  expense,  discomfort  for  the 
Indians,  and  nothing  more.  Nothing  was  done  that  could  in  any  way 
solve  the  problem.  I  shall  not  recount  the  details  of  this  enforced 
migration.  The  War  Records  give  the  correspondence  and  reports 
concerning  it.     The  liveliest  part  is  a  quarrel  by  letter  between  the 
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army  officer  commanding  Fort  "Wright,  near  the  Agency  in  Round 
Valley,  and  the  supervisor  at  that  reservation ;  a  correspondence  in 
which  the  remarks  of  the  Indian  supervisor  are  the  most  dignified, 
but  those  of  the  army  officer  the  most  explicit  and  pointed.  Captain 
Starr,  who  escorted  the  Indians  on  their  march,  left  Chico  with  461 
Indians,  and  arrived  at  Round  Valley  with  277.  Of  the  whole  num- 
ber, 32  died  on  the  way,  and  150  were  left  sick  along  the  trail,  to  be 
brought  in  gradually,  as  their  condition  permitted.  After  all  was 
over,  General  Wright,  in  a  letter  dated  October  2,  speaks  in  general 
of  the  impossibility  of  keeping  Indians  on  the  reservations  to  which 
they  may  be  assigned.  {Ibid.,  part  2,  p.  637).  Probably  some  of  these 
transported  Indians  got  back  to  the  vicinity  of  Chico  almost  as  soon 
as  the  troops  did. 

In  the  meantime  the  only  Indians  not  affected  by  the  measures 
taken,  were  the  Yahi  who  started  the  trouble.  Early  in  the  year  1864, 
Captain  Starr  at  Camp  Bidwell,  near  Chico,  is  warned  to  expect  an 
attack  from  them ;  an  attack  probably  not  to  be  directed  against  the 
troops  themselves,  but  against  outlying  homesteads.  He  is  directed 
to  apprehend  their  leading  men  and  send  them  to  Alcatraz  Island,  to 
be  confined  in  the  military  prison.  This  order  was  a  very  cool  one. 
The  captain  might  as  well  have  been  ordered  to  apprehend  the  North- 
ern Lights.  During  the  year  troops  did  scout  extensively  through 
the  hills,  but  did  not  see  any  Indians. 

Throughout  this  period  the  people  at  Cherokee  Flat  (map  G-13) 
were  incensed  against  a  group  of  three  hundred  Indians  between  the 
north  and  middle  forks  of  Feather  River,  near  Berry  Creek  (map 
1-13).  The  Indians  concerned  here  were  undoubtedly  Maidu,  not 
Yana  at  all,  and  the  probabilities  are  that  they  bad  never  been  at 
the  bottom  of  any  disturbances.  It  seems  altogether  likely  that  they 
got  the  blame  for  what  were  really  Yahi  activities. 

About  this  time,  in  August,  1864  (Curtin,  p.  517),  some  white 
people  were  murdered  in  the  northern  part  of  the  Yana  area.  The 
names  of  Mrs.  Allen  and  Mrs.  Dirsch  are  mentioned  in  all  the  books. 
The  exact  location  of  their  homes  I  am  uncertain  about.  Mrs.  Dirsch 
lived  however  somewhere  near  Millville  (map  0-5),  and  according 
to  a  private  informant,  on  the  road  to  Ball's  Ferry  (map  C-6).  In 
addition  to  the  murders,  a  number  of  horses  were  taken,  some  of 
them,  according  to  one  informant,  from  "west  of  the  river,"  (pre- 
sumably Cow  Creek).  Three  horses  that  would  not  swim  the  river 
were  "cut  all  to  pieces"  and  shot  toith  arrows,  and  returned  home  in 
that  condition.     The  others,  according  to  information,  were  recovered 
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in  Mill  Creek  canon.  If  all  this  is  true,  the  Indians  concerned  were 
certainly  Yahi.  The  use  of  arrows  points  in  that  direction.  The 
date  is  somewhat  uncertain.  One  informant  places  the  occurrence 
in  1866.  Curtin  places  it  in  1864.  In  any  case,  the  incident  brought 
destruction  on  the  heads  of  the  northern  Yana.  I  am  once  more 
uncertain  as  to  how  many  Indians  were  killed.  Two  companies  of 
whites  operated,  and  Curtin  tells  in  detail  how  they  shot  this  woman, 
and  murdered  that  Indian  child,  and  all  the  rest  (p.  517).  He  says 
that,  among  other  episodes,  twenty  Yana  were  killed  on  Cottonwood 
Creek,  and  three  hundred,  who  were  assembled  for  a  ceremony,  on 
Oak  Run  (map  C-4).  A  private  informant  mentions  a  "killing" 
on  Bear  Creek  (map  C-6).  Whatever  may  be  the  number  who  were 
actually  killed  at  this  time,  the  undoubted  fact  remains  that  after 
this  period  only  remnants  of  the  Yana  people  survived.  The  Indians 
were  killed  in  the  presence  and  over  the  protests  of  their  white 
employers ;  women  were  deliberately  shot  down ;  and  one  white  man 
callously  exhibited  four  hundred  dollars  he  had  taken  from  the  bodies 
of  dead  Indians,  who  were  fresh  from  laboring  in  the  harvest  fields. 
A  few  were  saved  through  being  secreted  by  friendly  whites. 

A  number  of  Indians  were  killed  in  the  southern  part  of  the  ter- 
ritory as  the  result  of  the  death  of  Mrs.  Dirsch.  Just  north  of  Dye 
Creek  and  some  four  miles  from  the  valley  floor,  there  is  a  bold,  rocky 
promontory.  In  a  cave  a  mile  or  two  up  the  ridge  from  this  ' '  point ' ' 
of  rocks,  some  thirty  Indians  were  cornered,  probably  in  the  year 
1867.  They  are  said  to  have  been  caught  while  returning  from  the 
Dirsch  raid.  Indians  located  in  this  country  were  certainly  members 
of  the  Yahi  group,  and  if  they  really  had  been  to  the  north,  and  had 
been  the  perpetrators  of  the  Dirsch  murder,  the  killing  of  the  inoffen- 
sive northern  Yana  who  happened  to  live  in  the  vicinity  of  Mrs. 
Dirsch 's  home,  was  doubly  unjustifiable.  The  vicinity  of  the  cave 
where  these  Indians  were  killed  has  been  called  Campo  Seco,  or  Dry 
Camp,  because  some  of  the  Bogard  family  had  a  sheep  pen  here,  to 
which  water  had  to  be  transported.  The  details  of  the  killing  do  not 
matter  so  much.  The  point  is  that  the  Indians  were  traced  into  the 
cave  and  shot  down.  The  marks  of  the  bullets  are  still  to  be  seen  on 
the  rocks.  In  1869  the  side  hill  (visited  at  that  time  by  Mr.  Norvall) 
was  still  covered  with  skeletons. 

At  this  point  we  may  consider  the  history  of  the  Yana  closed, 
excepting  only  the  Yahi  division.  After  this  time,  the  most  important 
events  happening  in  the  northern  part  of  Yana  territory,  are  the  visits 
of  ethnological  investigators  such  as  Curtin  and  Sapir. 
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THE  YAHI  MEET  DISASTER 

We  may  center  our  attention  therefore  on  the  Yahi.  They  pro- 
long what  may  be  called  the  tribal  history  for  half  a  century.  About 
this  time  however  a  catastrophe  overtook  even  this  part  of  the  tribe. 
They  allowed  themselves  to  be  surrounded  by  an  armed  party  of 
whites  on  the  upper  waters  of  Mill  Creek.  The  whole  affair  began 
with  the  killing  of  some  white  people  on  Concow  Creek,  far  to  the 
south  of  Yana  territory  (map  G-12).  A  Mrs.  Workman,  together 
with  her  hired  man  John  Banks  ("Scotch  John"),  and  a  Miss 
Rosanna  Smith,  a  new  arrival  from  England,  were  all  murdered. 
There  are  said  to  have  been  atrocious  details,  but  no  one  has  discussed 
them.  I  can  hardly  imagine  the  Yahi  proceeding  so  far  from  home  for 
devilment,  but  in  any  case  they  were  again  credited  with  the  outrage. 
About  this  time  the  peaceable  Indians  at  Big  Meadows  (map  J-7) 
were  attacked  by  "wild"  people,  and  some  women  carried  off.  The 
trail  picked  up  at  Big  Meadows,  is  said  to  have  been  followed  to  Mill 
Creek.  A  party  of  seventeen  whites,  some  of  them  the  bitterly  resent- 
ful neighbors  of  the  murdered  women,  found  another  Yahi  trail  on 
Deer  Creek  flats  (map  E-10),  which  they  followed  up.  I  quote  sub- 
sequent occurrences  from  an  eyewitness: 

August  15,  1865. — We  decided  to  move  forward  just  in  time  to  get  the 
camp  surrounded  before  the  break  of  day.  Hi,  with  six  men,  was  left  to 
advance  upon  the  camp  in  the  same  manner  that  he  and  I  had  already  adopted, 
while  I  took  the  balance  of  the  force  for  a  detour  which  would  bring  us  against 
the  Indians  from  the  up-stream  side. 

We  had  a  difficult  climb  for  we  were  compelled  to  swing  some  distance  up 
the  rough  hillside  in  order  to  avoid  springing  an  alarm,  but  made  it  success- 
fully. As  day  began  to  peep  over  the  high  walls  of  the  canon,  I  found  myself 
lying  about  thirty  feet  above  one  of  the  three  little  knolls  that  had  served  us 
so  well  as  landmarks.  I  had  left  orders  for  Hi's  party  to  lie  quiet  and  let  us 
make  the  attack.  This  would  throw  the  Indians  onto  the  bar  next  the  open 
ford  where  they  would  be  completely  at  the  mercy  of  both  our  forces. 

It  grew  lighter  and  still  no  sound  disturbed  the  morning  excepting  the 
incessant  murmur  of  the  nearby  stream.  Henry  Curtis  was  close  to  my  right. 
Suddenly  he  chirped  like  a  bird.  I  glanced  toward  him  and  saw  him  pointing 
toward  the  top  of  the  knoll.  Turning  my  eye  thither  I  was  just  in  time  to  see 
the  half-breed  Billy  Sill  lowering  his  rifle  in  a  line  with  my  head.  I  rolled 
behind  a  tree  and  the  half-breed  knowing  that  he  was  seen  sank  out  of  sight 
behind  a  rock.  I  had  ample  time  in  the  glimpse  I  caught  of  him  to  see  that 
he  still  wore  the  white  shirt. 

Almost  on  the  instant  that  he  disappeared  Good's  rifle  cracked  and  the 
fight  was  on.  We  crowded  forward  and  poured  a  hot  fire  into  the  Indians 
from  up  stream,  while  Good 's  men  hammered  them  from  below.  Into  the 
stream  they  leaped,  but  few  got  out  alive.  Instead,  many  dead  bodies  floated 
down  the  rapid  current.  .  .  . 

This  battle  practically  ended  the  scourge  of  the  Mill  creeks.  I  had  often 
argued  with  Good  regarding  the   disposition  of  the  Indians.     He  believed  in 
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killing  every  man  or  well  grown  boy,  but  in  leaving  the  women  unmolested  in 
their  mountain  retreats.  It  was  plain  to  me  that  we  must  also  get  rid  of  the 
women.  On  this  occasion  the  Concow  people  were  intensely  wrought  up  over 
the  horrible  atrocities  practiced  by  the  Indians  on  the  white  women  whom 
they  killed,  and  I  had  told  them  that  they  were  at  liberty  to  deal  with  the 
Indians  as  they  saw  fit. 

While  ransacking  the  camp  after  the  battle  was  over  a  little  child  possessing 
six  toes  on  each  foot  was  found.  Hi  Good  at  once  took  a  notion  to  the  child 
and  said  that  he  wished  to  take  it  home  with  him.  Knowing  that  he  had  odd 
tastes  about  such  things,  I  consented.  Whereupon  he  declared  that  he  must 
take  along  a  squaw  to  carry  the  child.  I  asked  Curtis  what  his  pleasure  was 
in  the  matter  and  after  consulting  with  some  of  his  own  party  he  grudgingly 
agreed. 

The  woman  selected  for  the  purpose  was  slightly  wounded  in  the  heel. 
She  packed  the  youngster  in  stolid  silence  up  the  long  hill  and  over  its  crest 
into  Twenty  Mile  Hollow.  Here  however  she  became  sullen  and  refused  to 
go  a  step  farther.  I  gave  her  over  to  the  Concow  people  and  they  left  her  to 
swell  the  number  of  the  dead  (Anderson,  pp.  78-80). 

Mr.  W.  J.  Segraves,  to  whom  I  am  indebted  for  much  information, 
tells  me  that  he  was  in  person  at  the  scene  of  these  events  some  time 
later,  and  that  there  were  forty  or  forty-five  skeletons  on  the  ground. 

An  Indian  called  Big-Foot  Jack,  who  got  his  name  from  having 
one  large  and  one  small  foot,  was  at  the  time  considered  to  be  ih? 
leader  of  the  wild  Indians.  His  track  was  never  seen  after  this  time., 
so  the  presumption  is  that  he  was  killed. 

THE   PERIOD   OP   CONCEALMENT 

These  events  were  considered  at  the  time  to  have  put  an  end  to 
the  Yahi  people.  The  destruction  however  was  not  absolute.  The 
author  just  quoted  mentions  that  several  men  and  women  escaped,  and 
he  voices  the  opinion  that  at  the  time  he  wrote  (in  1909)  they  were 
still  living  "somewhere"  in  the  mountains.  We  now  have  positive 
knowledge  that  a  group  did  survive.  As  a  matter  of  fact  I  have  found 
accounts  of  a  good  many  episodes,  in  the  period  between  1865  and 
1908,  in  which  white  men  are  described  as  having  happened  upon 
these  Indians.  I  may  remark  that  practically  throughout  all  the  latter 
half  of  the  nineteenth  century  very  persistent  stories  were  in  circula- 
tion concerning  the  continued  existence  of  "wild"  Indians  just  east 
of  the  Sacramento  Valley.  Some  such  incidents  have  been  recounted 
to  me  by  men  who  took  part  in  them,  men  whose  statements  it  is 
impossible  to  doubt  or  question  in  any  way.  Some  of  these  I  will 
recount  in  a  moment.  Such  people  told  of  their  experiences  at  the 
time  when  the  incidents  occurred,  but  were  mostly  set  down  as  plain 
liars.    Accounts  of  encounters  with  wild  Indians  were  even  printed  in 
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the  papers.  Ethnologists  such  as  Dixon,  and  later  on  Kroeher,  were 
interested  in  similar  stories,  and  often  looked  for  corroboration.  In 
general  however  people  listened  with  skepticism,  and  all  such  tales, 
however  warmly  presented,  were  set  down  as  mere  invention  or  the 
survival  of  an  old  tradition.  It  is  a  curious  example  of  truth  seeming 
stranger  than  fiction.  In  dealing  with  the  history  of  the  Yahi  I  may 
proceed  to  describe  therefore  what  might  be  called  a  period  of  retire- 
ment. Through  their  last  survivor  we  know  something  of  the  life 
they  led  through  this  period,  and  something  of  their  dwelling  places. 
The  main  point  is  that  the  few  survivors  reverted  more  and  more  to 
their  old  mode  of  life,  hunting  with  the  bow,  and  keeping  as  much 
out  of  sight  as  possible.  They  were  seen  only  by  accident.  Through 
this  period  they  were  probably  the  most  nearly  primitive  of  all  the 
North  American  Indians. 

Certain  details  of  their  life  are  interesting  and  may  be  discussed 
briefly  here.  The  Indians  took  up  their  abode  at  first  in  the  canon 
of  Mill  Creek.  They  never  were  known  to  commit  another  murder, 
though  once  or  twice,  as  we  know  now,  they  tried  to :  that  is,  they 
shot  arrows  at  whites  who  were  pursuing  them.  They  gradually  came 
to  realize  that  their  only  chance  of  security  lay  in  concealment.  In 
the  winter  time  they  lived  as  best  they  could  along  Mill  Creek.  Fish 
they  obtained  with  the  spear  (plates  5-9)  of  the  usual  California  two- 
pronged  type,  armed  with  gigs.  Acorns  they  gathered  in  a  number 
of  places,  and  when  the  crop  was  good  these  probably  formed  a  very 
important  part  of  their  subsistence.  Deer  they  hunted  with  a  device 
consisting  of  a  sort  of  a  decoy,  or  more  properly  a  disguise,  which 
they  wore,  simulating  meanwhile  the  actions  of  a  deer.  A  deerskin 
blanket  was  part  of  the  outfit,  and  on  top  they  put  a  stuffed  deer 
head.  One  of  these  objects  is  shown  in  a  subsequent  paper  in  this 
series.  They  sometimes  hollowed  out  the  horns  to  make  them  light, 
and  got  the  whole  thing  up  in  as  convincing  a  manner  as  possible. 
By  so  disguising  himself,  the  Yahi  hunter  was  able  to  approach  near 
enough  to  deer  to  get  a  "  dead  shot ' '  with  a  bow.  The  last  survivor  of 
the  tribe  was  extremely  skilful  at  imitating  the  bleat  of  a  young 
fawn,  and  had  moreover  practiced  himself  in  the  art  of  imitating 
the  actions  of  the  deer  in  rubbing  its  horns  on  the  brush.  He  could 
really  put  up  a  most  plausible  mimicry.  I  presume  such  devices  never 
actually  deceive  the  animals.  They  seem  rather  to  fill  them  with 
curiosity,  and  they  approach  to  see  what  is  going  on.  A  friend  of 
mine  who  has  a  good  deal  of  skill  in  such  matters  tells  me  that  wild 
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animals  depend  more  on  their  noses  than  their  eyes,  anyway.  The 
scent  of  a  man  will  send  them  careening ;  but,  on  the  other  hand,  if  the 
hunter  will  approach  up  wind,  wild  creatures  often  exhibit  the  bland- 
est naivete.  The  Yana  at  any  rate  worked  these  methods  with  con- 
siderable success.  They  also  snared  deer,  with  a  noose  made  of 
milkweed  fiber  (plate  17).  To  prevent  the  animal  from  going  clear 
through,  they  laced  fine  string  across  after  the  noose  was  set.  They 
were  fairly  good  bowmen,  and  killed  even  wildcat  and  bear.  In  the 
summer  time  they  ranged  as  far  east  as  the  summit  of  Mount  Lassen 
(map  H-5)  on  the  upper  slopes  of  which  they  hunted,  secure  from 
intrusion.     The  journey  took  four  nights'  travel. 

After  some  years  they  were  compelled  to  abandon  Mill  Creek 
because  of  the  increasing  settlement  of  the  whites.  I  do  not  know 
exactly  when  this  happened,  but  they  were  on  Mill  Creek  as  late  as 
1894  (see  page  60  below).  Toward  the  latter  part  of  their  history, 
at  any  rate,  they  were  living  in  the  canon  of  Deer  Creek  (map  F-9 ; 
plates  10, 11) .  This  whole  canon  is  extremely  wild.  The  lava  cliffs  are 
very  abrupt,  so  abrupt  that  in  most  places  one  can  get  down  only 
with  a  rope.  Between  the  cliffs  and  the  creek,  far  below,  the  rocky  and 
boulder-strewn  slopes  are  covered  with  the  densest  imaginable  thickets. 
Just  at  Sulphur  Creek  there  is  a  gradual  descent,  and  a  trail,  which 
crosses  Deer  Creek  and  surmounts  the  canon  wall  a  couple  of  miles 
upstream.  At  the  junction  of  the  two  streams  there  is  the  old  Speegle 
homestead.  Upstream  and  downstream  from  this,  however,  the  canon 
is  wild  and  comparatively  impenetrable,  a  wilderness  of  rocks  and 
undergrowth,  masked  by  clumps  of  pepperwood,  and  encircled  by  the 
towering  cliffs.  This  whole  countryside  including  the  canon  has  been 
exploited  only  as  a  stock  range,  and  the  livestock  did  not  and  could 
not  penetrate  these  rough  stretches.  An  occasional  wandering  cow- 
boy or  hunter  might  pause  and  view  the  wilderness  from  the  edge 
of  the  cliffs  above.  In  fact  this  often  happened.  The  jungles  were 
never  actually  invaded  however,  and  both  above  and  below  Sulphur 
Creek  the  Indians  had  little  villages.  I  have  seen  both  of  them,  and 
they  were  so  skilfully  disposed  among  pepperwoods  that  they  were 
practically  invisible.  The  thickets  in  the  trough  of  the  canon  never 
were  explored  until  the  arrival  of  a  new  factor  in  the  country — engi- 
neers surveying  for  power  sites.  It  was  due  to  a  party  of  engineers 
that  the  Indians'  encampments  were  finally  discovered. 

Toward  the  latter  part  of  their  history  they  were  given,  not  to 
open  violence,  but  to  the  robbing  of  cabins  when  the  owners  were 
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away.  I  do  not  know  the  reason  for  this  behavior.  It  involved  always 
the  risk  of  discovery,  and  the  possibility  of  being  shot  down.  There 
were  some  white  men  in  the  region  who  would  have  welcomed  the 
chance  to  kill  an  Indian.  I  might  explain  that  robbing  cabins  is  more 
serious  than  it  sounds.  In  the  spring  the  cattlemen  carry  into  the 
hills  on  pack  trains  quantities  of  provisions,  for  the  subsistence  of 
their  vaqueros  during  the  annual  "round-up."  For  a  number  of 
weeks  everyone  is  busy  riding  over  the  hills  and  into  the  gullies,  and 
routing  out  the  cattle  for  branding,  and  to  be  driven  to  the  valley 
for  sale.  The  necessary  supplies  are  usually  "cached"  at  long  inter- 
vals at  some  shanty,  and  used  as  needed.  Anyone,  whether  he  is  the 
proper  owner  or  not,  is  at  liberty  to  use  this  food  if  he  needs  it.  Stock- 
men ride  far  and  wide  in  their  business,  and  there  is  a  sort  of  free- 
masonry among  them.  "Grub"  is  more  or  less  community  property. 
"When  Indians  were  concerned  however  it  was  different.  Aside  from 
the  fact  that  they  were  outside  of  this  freemasonry,  they  never  were 
satisfied  with  enjoying  or  pilfering  a  meal  or  two.  They  habitually 
gathered  up  the  whole  stock,  which  they  found  in  a  cabin,  and  carried 
it  off  bodily.  Such  incidents  caused  endless  inconvenience  and  loss 
to  the  cattle  owners.  Often  a  round-up  had  to  be  interrupted,  while 
everybody  rode  off  to  the  valley  for  food.  A  delay  of  several  weeks 
might  be  entailed,  and  the  cattle  collected  might  meanwhile  scatter 
to  the  most  inaccessible  places,  leaving  all  the  work  to  be  done  over 
again.  The  Indians  sometimes  took  even  the  barley  intended  for  horse- 
feed.  Canned  stuff  they  avoided.  It  has  been  suggested  that  they 
may  once  have  been  poisoned  by  some  that  had  spoiled ;  or  that  they 
did  not  know  how  to  open  the  cans.  My  experience  with  the  last 
survivor  was  that  he  liked  nothing  soft  or  semiliquid,  and  most 
canned  provisions  are  of  this  nature.  He  thought  such  food  pro- 
duced a  discharge  from  the  mucous  membrane,  like  a  bad  cold.  His 
objections  seemed  to  be  based  about  equally  on  esthetic,  hygienic,  and 
moral  considerations.  Such  a  dislike  as  he  had  for  gruels,  soups, 
sauces,  eggs,  milk  and  other  soft  provender  amounted  to  a  positive 
avoidance.  It  is  I  think  highly  typical  of  these  Indians  that  in  rob- 
bing a  camp  they  should  take  away  the  barley,  but  leave  behind 
the  canned  corn.  In  later  years  sheep  became  common  in  the  hills, 
and  the  Indians  often  increased  their  food  supply  by  shooting  or 
snaring  stray  ones.  "When  their  village  was  invaded,  numbers  of 
sheepskins  were  found. 

The  Indians  seem  to  have  begun  this  sort  of  thing  in  1885.     At 
least  it  was  habitual  with  them  after  that  date.     Certain  camps  and 
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cabins  they  robbed  with  some  regularity  every  spring;  for  example 
Elijah  Graham's  cabin  on  Deer  Creek.  Any  one  of  several  reasons 
might  have  driven  them  to  this  course  at  this  time.  Their  best  hunters 
may  have  died,  for  example,  or  the  increasing  number  of  campers 
and  hunters,  to  say  nothing  of  permanent  settlers,  may  have  made 
the  game  wilder.  They  seem  to  have  committed  their  robberies  always 
in  the  spring.  This  probably  followed  from  the  fact  that  their  pre- 
vious summer's  supply  of  dried  fish  and  acorns  was  always  exhausted 
by  that  time,  and  it  was  still  too  early  for  their  trip  to  Mount  Lassen, 
which  would  be  still  covered  with  snow.  Spring  was  regularly  a  time 
of  scarcity  with  all  Indians,  and  this  small  group,  hemmed  in  by 
whites  of  whom  they  had  a  deathly  fear,  must  have  confronted  utter 
starvation  every  year. 

I  shall  proceed  to  recount  briefly  the  instances  where  these  Indians 
were  seen,  or  where  their  traces  were  found,  from  the  time  of  the 
tribal  killing  described  on  a  previous  page,  to  the  breaking  up  of  their 
village  by  surveyors  in  1908.  Toward  the  latter  part  of  this  time  at 
least,  the  group  consisted  of  Ishi,  his  sister  or  cousin,  his  mother,  who 
grew  to  be  very  old,  and  an  old  man  not  his  father.  The  reduction  to 
this  number  was  however  very  gradual,  as  the  following  incidents  will 
show: 

1865 (?) — After  the  killing  at  the  "three  knolls,"  three  Yahi  women,  two 
men,  and  a  number  of  children  present  themselves  at  Hi  Good's  place  on  Dry 
Creek  and  say  that  they  are  ready  to  be  taken  to  the  reservation.  They  later 
run  away  however  to  the  hills  (Anderson,  p.  83). 

1868. — Thirty-three  wild  Indians  (presumably  Yahi)  are  killed  at  Campo 
Seco.      (Information  from  D.  B.  Lyon.) 

March,  1870. — Mr.  W.  J.  Segraves  loses  some  beeves,  which  are  "run  off" 
at  night.  Having  been  warned  against  Indians,  he  sends  for  Hi  Good,  and 
the  two,  accompanied  by  George  Spires  and  Bill  Sublett,  trail  the  Indians  with 
dogs.  Some  difficulty  is  encountered,  as  the  dogs  sometimes  follow  the  trail 
freely,  and  sometimes  refuse  to  follow  it  at  all.  They  finally  lead  the  party 
into  an  Indian  village  or  "campoodie. "  There  are  several  huts  in  a  sort  of 
round  meadow,  hidden  away  in  a  clump  of  pepperwood  (laurel).  The  village 
is  near  F-8  on  the  map,  on  Mill  Creek,  about  25  miles  from  its  mouth.  The 
huts  themselves  are  round  or  oval,  and  made  of  pepperwood  boughs.  In  the 
village  the  only  live  animal  is  a  dog,  who  is  not  friendly  but  makes  no  noise, 
and  soon  vacates.  Here  Segraves  finds  the  bones  of  his  beeves.  There  is 
nothing  of  much  interest  in  the  camp.  The  Indians  seem  to  have  most  of  their 
property  with  them. 

The  next  day  as  the  party  is  following  the  trail  of  the  Indians  further  up 
the  creek,  they  suddenly  see  a  considerable  band,  some  fifteen  in  all,  returning. 
Good  and  Segraves  hide  behind  a  tree.  Several  Indians  leave  the  main  party, 
and  when  they  finally  approach  the  white  ambush,  only  six  or  seven  women, 
along  with  one  old  man,  are  left.  This  man  is  described  by  Segraves  as  "the 
Old  Doctor."  He  was  very  old  and  had  only  one  hand.  I  quote  the  rest 
verbatim : 


58  University  of  California  Publications  in  Am.  Arch,  and  Ethn.     [Vol.13 

"As  the  Indians  came  abreast  of  us,  we  motioned  to  the  squaws  to  squat 
down,  so  as  not  to  be  in  the  line  of  fire.  One  old  woman,  when  she  saw  that 
the  group  was  covered,  immediately  did  so.  A  young  woman,  next  in  line, 
freed  herself  of  her  pack  in  a  flash  and  started  to  run.  The  old  woman 
grabbed  her  by  the  dress  and  prevented  her,  evidently  thinking  that  she  would 
be  shot  if  she  tried  to  escape.  A  little  girl  was  also  with  the  old  woman,  and 
was  held  by  the  hand.  The  Old  Doctor,  however,  tried  to  get  away.  Good  did 
the  shooting,  while  I  'called'  the  shots.  The  first  two  missed.  At  the  third 
I  called  'distance!'  (meaning  that  the  range  was  exactly  right).  At  the 
fourth  shot,  the  Old  Doctor  collapsed.  The  weapons  we  used  were  sixteen-shot 
Henry  repeaters,  a  new  weapon  at  the  time.  The  Indians  in  this  party  were 
loaded  down  with  acorns  and  similar  truck. ' ' 

The  only  Indians  actually  captured  at  this  time  are  the  two  women  just 
mentioned,  and  the  small  girl  who  was  with  them.  The  rest  fly  into  the  brush 
and  disappear.  A  short  time  later  an  old  man  comes  in.  He  evidently  has 
failed  to  hear  the  shooting.  A  young  fellow,  said  to  be  Ishi,  is  with  him,  but 
is  too  wild  to  approach  closer  than  two  hundred  yards.  Being  unarmed,  they 
are  not  fired  upon.  That  night  the  party  camps  at  the  ' '  eampoodie. ' '  Next 
day  the  old  man  offers  to  bring  in  his  relatives,  and  is  taken  back  to  the  scene 
of  the  Old  Doctor's  death.  The  Indian,  loudly  calling  on  his  people,  asks  per- 
mission to  mount  a  boulder  in  order  to  look  about.  He  seizes  the  opportunity 
to  jump  down  on  the  other  side  of  the  boulder,  and  gets  clear  away. 

Two  weeks  later  the  old  man  comes  in  the  night-time  to  Segraves '  cabin 
with  eleven  other  people,  four  men  and  seven  women.  The  fourth  man  is 
Ishi.  He  is  at  this  time  about  sixteen  years  old  and  is  lighter  in  complexion 
than  the  rest(  Segraves  visited  Ishi  at  the  University  and  positively  identified 
him  as  the  same  person.  This  would  make  him  sixty-two  years  old  at  the 
time  of  his  death).  The  old  man  is  thought  to  be  Ishi's  father.  They  make 
a  formality  of  surrendering  their  bows  to  the  number  of  five.  These  are 
about  five  feet  long,  and  so  strong  that  Segraves  cannot  unbend  them.  The 
whole  party  are  taken  down  to  Good's  cabin;  but  he  is  away  in  Tehama. 
While  waiting  around  for  him  to  return,  George  Spires  takes  a  sudden  notion 
to  weigh  himself  on  a  set  of  steelyards.  He  throws  a  rope  over  a  limb  to 
suspend  the  steelyards  by,  when  the  Indians  take  a  notion  that  they  are  to  be 
hanged.  So  they  all  run  away  and  are  never  seen  again.  (This  episode  is 
described  in  Powers,  but  not  accurately.)  The  only  ones  finally  remaining  in 
captivity  are  the  two  women  and  the  little  girl  who  were  taken  at  the  time 
of  the  Doctor's  death. 

These  three  are  handed  over  to  a  white  man  named  Carter,  living  about 
a  mile  from  Acorn  Hollow  (map  D-10)  on  Deer  Creek.  The  young  woman 
about  this  time  gives  birth  to  a  baby,  who  is  called  Snowdrop  (Powers  gives 
this  same  incident,  in  highly  colored  form).  The  white  man  was  not  her 
father,  but  one  of  the  wild  Indians.  The  little  girl  who  was  captured  with  the 
old  woman  is  called  "Muchacha. "  Both  she  and  the  mother  of  Snowdrop  are 
thought  by  Segraves  to  be  Ishi's  sisters.  Nothing  is  known  of  the  final  dis- 
position of  these  people.  (Information  obtained  from  Mr.  W.  J.  Segraves  of 
Susanville,  in  1915.) 

1870. — An  Indian  boy  living  with  Good  "hooks"  his  cache  of  money.  Good 
is  very  angry  and  threatens  to  "settle"  with  him.  Shortly  after  that  the 
boy  murders  Good  with  a  rifle.  The  body  he  drags  by  the  feet  with  a  lasso 
from  his  pony,  and  buries  it  under  some  rocks.  A  Mr.  Brown  (who  had  a 
stage  stable  at  the  ford  one  mile  northeast  of  Vina),  Andy  Post,  and  Sandy 
Young,   previously   mentioned,   found   the   body   by   the   odor   four   days   later 
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The  murdered  man 's  hair  was  also  sticking  out  between  the  rocks.  Possibly 
this  Indian  boy  is  the  one  described  above  as  having  six  toes.  He  was  executed 
by  Young.  (Anderson,  p.  83;  private  information  from  Mrs.  G.  W.  Williams 
at  Tehama;  Wells  also  refers  to  this  incident). 

1870. — During  this  year  and  occasionally  in  after  years,  Mr.  Norvall,  work- 
ing for  A.  C.  Weed,  occasionally  sees  sheep  with  arrows  in  them.  In  one 
case,  the  arrow  was  sticking  in  the  sheep's  wool,  the  sheep  himself  being 
unscratched.      (Information  from  Mr.  Norvall,   1915.) 

April,  1871. — J.  J.  Bogard,  Jim  Baker,  Scott  Wellman,  and  Norman  Kings- 
ley  are  camped  at  Wild  Horse  Corral,  in  Morgan  Valley  (map  G-7).  They  are 
busy  "running"  cattle.  They  find  where  the  Indians  had  wounded  a  steer. 
They  follow  the  animal,  the  trail  being  made  plain  by  the  blood.  They  finally 
pick  up  a  broken  arrow.  When  they  come  onto  the  Indians,  the  latter  "skip." 
Being  pressed  for  time,  instead  of  skinning  the  animal,  they  cut  off  chunks 
of  meat,  tear  the  hide  off,  and  throw  it  into  the  brush.  The  next  day  the 
whites  trail  the  Indians  with  dogs,  and  corner  them  in  a  cave,  and  kill  about 
thirty.     In  this  cave  there  is  "about  a  ton"  of  dried  meat. 

In  the  cave  with  the  meat  were  some  Indian  children.  Kingsley  could  not 
bear  to  kill  these  children  with  his  56-ealibre  Spencer  rifle.  "It  tore  them  up 
so  bad."  So  he  did  it  with  his  38-calibre  Smith  and  Wesson  revolver.  (Informa- 
tion from  Mr.  Norvall,  1915.) 

It  was  evident  soon  afterwards  that  even  this  was  not  the  final 
end  of  the  Yahi,  for  the  bodies  of  the  slain  Indians  disappeared.  The 
Yahi  had  a  tribal  custom  of  cremation.  Evidently  the  bodies  were 
disposed  of  in  this  or  in  some  other  way.  The  tender  sensibilities  of 
the  fellow  who  preferred  to  shoot  babies  with  a  38-calibre  revolver 
are  certainly  worthy  of*  remark. 

1878. — Rafe  Johnson,  son  of  "old  Peg  Leg"  Johnson,  in  company  with 
Jim  Melick,  lassoes  two  squaws  near  Black  Oak  Mountain  (map  E-8).  An 
Indian  man  is  shot  through  the  thigh,  and  a  child  is  shot  through  the  ankle. 
One  of  the  women  "is  taken  to  Nome  Lackee,  the  other  to  Redding."  [There 
is  an  evident  mistake  here,  as  the  Nome  Lackee  Reservation  was  abandoned 
long  before  this.  Possibly  the  woman  was  taken  to  Round  Valley.  Informa- 
tion from  D.  B.  Lyon,  1915.] 

February,  1885. — The  Indians  rob  Norvall 's  cabin,  at  the  head  of  Little 
Antelope  Creek  (map  D-8).  At  the  same  time  they  rob  Girt's  cabin,  four 
miles  away.      (Information  from  Mr.  Norvall,  1915.) 

April,  1885. — Mr.  Norvall  one  day  approaches  a  cabin  on  Dry  Creek.  Hear- 
ing noises  inside,  he  goes  around  in  back.  Pour  Indians  were  jumping  out  of  the 
window.  Seeing  him,  they  all  got  in  a  row,  and  stood  waiting  for  develop- 
ments. A  young  woman  is  wearing  three  old  jumpers,  with  the  addition  of 
little  else.  An  old  man  has  an  old  overcoat  and  an  old  rifle  barrel.  There  are 
two  young  fellows,  one  of  them  with  a  crippled  foot.  "Rafe  Johnson  did 
that,"  remarks  Mr.  Norvall.  The  woman  points  over  toward  Mill  Creek  and 
says  "Dos  chiquitos  papooses  (Spanish  jargon,  meaning  two  small  children). 
Inside  the  cabin  they  had  piled  up  a  lot  of  discarded  clothing,  evidently  pre- 
paring to  carry  it  away.  Mr.  Norvall  treats  them  in  a  friendly  way.  (Inform- 
ation from  Mr.  Norvall,  1915.) 

October,  1885. — The  Indians  slip  into  Norvall 's  cabin  while  he  is  away,  and 
leave  two  baskets.      (These  baskets  are  now  in   the  University  Museum    (for 
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one  of  them  see  plate  15).  This  is  probably  a  result  of  Norvall's  friendly 
bearing  in  the  previous  episode.     (Information  from  Mr.  Norvall.) 

Autumn,  1885. — Sheep  are  found  with  arrows  in  them.  (Information  from 
Mr.  Norvall.) 

1889. — Mr.  D.  B.  Lyon,  a  young  boy  at  the  time,  is  hunting  deer  up  Big 
Antelope  Creek,  16  miles  east  of  Bed  Bluff  (map  E-8).  He  moves  about  an 
isolated  patch  of  buckeye  brush  which  lies  in  a  gully,  under  a  rock  cliff.  The 
dog  hears  something  moving  and  goes  in,  but  a  moment  later  comes  out 
afraid.  Whatever  is  in  the  brush  makes  noises  like  tomcats  fighting.  (His 
idea  at  present  is  that  the  Indians  did  it,  trying  to  scare  him  away.)  Instead 
of  running,  he  throws  a  rock  into  the  brush  to  ascertain  what  is  making  the 
noise.  The  rock  hits  an  Indian,  who  grunts.  One  thing  leads  to  another,  and 
Lyon  finally  goes  in  to  rout  out  whatever  is  there.  There  is  open  ground  all 
around,  so  the  quarry  insists  on  keeping  among  the  buckeyes.  He  finally 
presses  them  close,  and  suddenly  stumbles  over  packs,  which  they  have  dropped. 
Then  he  knows  they  are  Indians.  One  of  them  has  been  carrying  half  a  dozen 
sheep  legs;  the  sweat  from  his  hands  is  still  on  the  wool.  They  also  drop  a 
sheepskin.  Lyon  stops  and  kicks  this  stuff  over,  to  see  what  it  is.  They 
suddenly  fire  three  arrows  at  him,  one  of  them  grazing  his  hat  brim.  One  of 
these  arrows  breaks  off  against  a  rock  just  in  front  of  him.  Another  he  picks 
up  and  keeps.  He  takes  time  also  to  pick  up  a  small  cloth  bag  which  after- 
wards is  found  to  contain  an  interesting  arrow-making  outfit  (see  plate  14; 
the  specimens  are  now  at  the  University  Museum).  At  this  point  Lyons 
considers  that  his  curiosity  is  satisfied,  and  he  very  properly  withdraws. 

(Mr.  Lyon's  explanation  of  the  incident  is  that  the  Indians  were  traveling 
across  country,  and  hiding  in  this  patch  of  brush  during  the  daytime.) 

1894. — Elijah  Graham  gets  exasperated  at  the  persistent  robbing  of  his 
cabin,  and  to  punish  the  thief,  leaves  there  a  lot  of  poisoned  flour.  To  avoid 
accidents,  he  writes  a  plain  notice  that  the  flour,  is  poisoned  and  leaves  it 
where  it  must  be  seen.  The  flour  nevertheless  is  taken.  This  he  cites  as  proof 
that  there  are  Indians  in  the  country,  to  whom  the  robbing  of  cabins  is  due, 
but  hardly  anybody  takes  him  seriously.  Whether  this  episode  reduces  the 
number  of  the  Yahi  or  not,  we  do  not  know.     (Information  from  D.  B.  Lyon.) 

1894. — Mr.  Lyon  and  his  brother  find  what  they  at  first  take  for  a  bear 
track,  near  Mill  Creek,  above  Avery's  (map  F-8).  It  turns  out  to  be  a  bare- 
foot human  track,  very  wide  across  the  toes.  The  individual  evidently  has  not 
worn  shoes,  for  his  foot  is  very  calloused,  with  cracks  across  the  bottom.  They 
follow  up  his  tracks,  but  the  Indian  evidently  finds  he  is  being  pursued,  for 
he  jumps  from  the  top  of  a  bluff  into  the  top  of  a  tree,  and  escapes.  Lyon 
remarks  to  his  brother  that  he  would  not  make  the  same  descent  for  any  sum. 
(Information  from  D.  B.  Lyon.) 

1906. — The  cabin  at  the  Occidental  mine,  operated  by  Mr.  Gillenwater  with 
two  employees,  is  robbed.  Among  other  things,  what  is  called  in  the  country 
a  "war  bag,"  in  other  words,  a  U.  S.  Army  dunnage  bag,  is  taken.  (Informa- 
tion from  M.  C.  Polk.) 

1908.- — W.  D.  Polk  and  K.  Crowder  are  camped  at  the  Speegle  place,  where 
Sulphur  Creek  joins  Deer  Creek.  They  go  down  Deer  Creek  a  mile  or  so,  and 
anticipating  an  Indian  visit,  one  of  them  slips  back  along  under  the  edge  of 
the  bluff  with  a  "30-30"  rifle.  The  Indians  as  a  matter  of  fact  are  just  pre- 
paring to  carry  off  the  eatables  out  of  the  cabin.  They  take  alarm,  and  dash 
across  Deer  Creek.  One  of  them  in  his  haste  drops  his  headgear,  which  the 
whites  pick  up  (plate  18).  Nothing  is  left  in  the  cabin  but  a  little  rice  and 
some  canned  stuff. 
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An  effort  is  made  to  track  them  up,  but  they  are  too  cunning.  They  step 
only  on  rocks,  where  they  leave  no  footprints,  and  take  to  the  water  so  they 
can  not  be  followed  with  dogs. 

DISCOVERY  OF  THE  YAHI  VILLAGE  IN  1908 

This  brings  the  history  of  the  Yahi  to  its  final  phase.  The  next 
event  is  the  breaking  up  of  their  village.  I  should  like  to  give  an 
account  of  that,  and  tell  something  more  of  its  situation.  The  episode 
begins  with  a  survey  of  the  lower  part  of  Deer  Creek  canon  by  a 
party  of  engineers  for  the  Oro  Water,  Light  and  Power  Company. 
I  have  heard  accounts  of  the  events  from  several  of  the  people  who 
took  part  in  it.  As  usual,  it  is  somewhat  difficult  to  get  an  account 
that  is  absolutely  consistent  and  coherent. 

The  Power  company  was  considering  the  erection  of  a  dam  just  below 
Sulphur  Creek,  and  were  surveying  a  ditch  which  was  to  convey  the  impounded 
water  down  the  canon  to  a  projected  power  plant  somewhere  below.  This 
ditch  was  to  follow  the  south  bank  of  the  creek,  through  some  extremely  diffi- 
cult country,  mentioned  above.  The  surveying  party  was  working  some  three 
miles  below  Sulphur  Creek,  engaged  in  brushing  out  a  line.  On  the  evening  of 
November  9,  1908,  two  young  men,  Alf  Lafferty  and  Ed  Duensing,  were  return- 
ing up-stream  to  their  camp  about  sunset.  By  the  margin  of  the  creek  they 
suddenly  saw  a  naked  Indian  standing  on  a  rock,  armed  with  a  long  spear. 
The  Indian  was  undoubtedly  looking  for  his  supper  with  a  fish-spear,  but  his 
wild  look  startled  both  men.  When  he  suddenly  caught  sight  of  them,  being 
probably  startled  himself,  he  gave  what  they  described  as  a  vicious  snarl,  and 
brandished  his  spear.  They  had  been  searching  for  a  crossing  place,  in  order 
to  strike  an  old  Indian  trail  which  leads  up  to  the  other  side  of  the  stream. 
When  the  Indian  snarled,  as  they  tell  the  story,  any  crossing  place  looked  good 
to  them.  They  waited  for  nothing  further.  When  they  got  to  camp  their 
story  was  received  with  varying  emotions.  Most'  of  the  party  were  bound- 
lessly pleased  with  the  account  as  a  work  of  fiction.  J.  M.  Appersou,  however, 
who  had  been  convinced  for  a  long  time  that  Indians  actually  were  at  large 
in  this  region,  went  down  stream  early  next  morning  to  see  what  he  could 
find.  Along  with  him  went  Charley  Herrick,  who  whiled  away  the  time  as 
they  walked  professing  profound  disbelief  in  the  whole  thing.  When  they  went 
on  the  south  side  of  the  creek,  and  began  working  through  the  thick  brush 
on  the  steep  hillside  above  the  stream,  an  arrow  was  shot  at  them,  narrowly 
missing  Apperson.     After  some  debate  they  turned  back. 

In  the  meantime  the  surveying  party  went  back  to  work,  chopping  out  their 
survey  line.  About  ten  o  'clock  in  the  morning  they  suddenly  walked  into 
an  Indian  encampment  or  village.  Two  Indians,  running  as  if  for  their  lives, 
were  actually  seen — one  of  them  an  old  man,  who  was  helped  along  by  a 
middle-aged  woman.  They  escaped  over  a  rock  ' '  slide ' '  and  vanished  in  the 
direction  of  the  cliffs.  This  fleeting  glance  is  all  we  know  of  these  individuals. 
They  have  never  been  seen  again.  Their  actual  fate  is  still  unknown.  In 
camp  was  found,  under  some  blankets,  a  partially  paralyzed  old  woman, 
frightened  nearly  to  death,  unable  to  move.  The  whites  did  what  they  could 
for  this  old  person.  She  asked  in  a  few  words  of  broken  Spanish  for  water. 
Apperson  gave  her  a  drink  out  of  a  canteen  which  was  lying  there,  having 
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been  filled  evidently  at  the  creek  below.  She  trembled  violently,  though  they 
did  their  best  to  reassure  her.  The  whites  then  helped  themselves,  mainly  in 
a  spirit  of  curiosity,  to  the  contents  of  the  camp — bows,  arrows,  skin  blankets — 
and  after  prying  about,  went  back  to  camp  for  dinner.  When  they  returned 
next  day,  to  satisfy  their  further  curiosity,  no  Indians  were  about,  and  even  the 
old  woman  was  gone.  Her  people  evidently  returned  and  carried  her  away 
to  some  other  shelter.  Where  this  was,  we  do  not  know.  Some  effort  was 
made  later  to  find  these  Indians,  but  no  sign  of  them  was  seen.  They  evidently 
considered  that  the  whites  were  still  after  them,  and  hid  themselves  away. 

A  number  of  points  in  the  arrangement  of  the  camp  and  the  posi- 
tion of  the  lodges  may  be  worth  mention.  The  village  consisted  of 
three  structures.  One  was  a  shelter  of  pepperwood  boughs,  with  a 
framework  of  rough  poles.  This  was  just  under  cover  of  some  large 
laurel  trees.  In  front  and  somewhat  to  one  side,  was  a  lurking  place 
under  some  very  heavy  brush,  where  someone  had  sat  for  years  mak- 
ing arrow-points  by  chipping  glass.  The  Yahi  learned  long  ago  that 
glass  worked  more  evenly  than  obsidian,  and  the  supply  being  more 
available,  their  arrow-points  were  regularly  made  of  it.  The  bottles 
they  picked  up  around  foothill  camps.  A  bushel  or  more  of  minute 
glass  chips  had  accumulated  here.  Some  distance  to  the  east  was 
another  shelter,  heavily  smoked  and  showing  marks  of  very  long  occu- 
pation, made  of  pieces  of  driftwood  (plate  11),  an  old  wagon  canvas 
and  some  odds  and  ends.  Both  structures  were  in  the  midst  of  a  per- 
fectly impenetrable  jungle.  A  third  structure  consisted  of  a  frame- 
work of  poles,  lashed  together  with  bark,  the  whole  very  firm  and 
strong.  A  few  feet  above  the  ground  was  a  series  of  cross-sticks 
(plate  12).  It  was  evidently  to  be  covered  with  a  thatching  of  laurel, 
someone  has  suggested  that  it  was  to  be  used  for  smoking  salmon.  All 
of  these  lodges  were  of  tiny  proportions,  but  rather  cunningly  put 
together.  They  were  of  a  simple  A-shape.  Between  the  lodges  the 
brush  was  as  dense  as  could  be,  but  a  fairly  clear  trail  wound  in  and 
out  through  the  undergrowth,  connecting  them.  Near  the  first  house, 
but  somewhat  closer  to  the  creek,  was  a  circular  pit,  a  yard  or  more 
across  and  about  as  deep.  This  the  Indians  packed  full  of  snow  in 
the  winter  time.  The  melting  of  this  snow  supplied  them  with  water 
for  a  while,  and  saved  the  labor  of  going  to  the  creek,  which  roars 
along  the  floor  of  the  canon  some  five  hundred  feet  below.  There  was 
also  involved  in  every  trip  some  risk  of  discovery.  They  called  the 
camp  in  their  language  Wowunupo'mu  tetnA,  "Bear's  Hiding  Place," 
probably  because  there  were  bear  dens  in  this  wilderness  of  brush  and 
boulders  before  the  Indians  took  up  their  abode  there.  Across  the 
creek,  and  less  than  a  mile  above,  there  is  a  fine  little  flat  beside  the 
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stream  with  remains  of  old  Indian  house-pits.  This  was  the  Yahi 
village  of  Tcapa'launa,  inhabited  before  the  days  of  the  Yahi  troubles. 
Probably  Indians  had  never  lived  at  Bear's  Hiding  Place  until  the 
last  remnant  of  the  tribe  took  up  their  abode  there. 

The  village  site  has  now  been  visited  by  a  number  of  people,  scientific  and 
otherwise.  I  think  they  will  all  agree  that  the  placing  of  the  lodges  was  the 
work  of  people  who  were  not  only  desperately  anxious  to  hide  themselves,  but 
who  knew  thoroughly  well  how  to  do  it.  The  houses  were  built  where  they 
were  invisible  from  the  cliffs  on  either  side.  The  Indians  passed  down  to  the 
creek,  which  was  very  important  to  them  on  account  of  the  fish  in  it,  under 
the  shelter  of  a  growth  of  laurel.  Thus  they  could  move  about  and  still  remain 
hidden.  Moreover,  they  avoided  making  visible  trails,  especially  near  the 
water.  The  little  path  that  leads  down  from  the  lodges  under  and  through 
the  thicket,  ramifies  and  disappears  as  it  approaches  the  stream.  In  other 
words,  they  went  down  by  different  ways,  to  avoid  making  one  conspicuous 
pathway.  In  making  the  needful  paths  through  the  brush,  they  bent  aside 
the  necessary  twigs.  Cutting  or  breaking  them  would  have  made  the  path 
much  more  conspicuous.  I  doubt  if  an  observer  on  the  cliff  would  ever  have 
seen  the  Indians  if  he  had  been  looking  directly  down  upon  them.  Altogether, 
the  place  and  its  selection  showed  considerable  evidence  of  craft,  and  to  the 
wandering  hunter  or  rider  on  the  mountains  round  about,  the  locality  would 
have  looked  always  like  a  genuine  bear's  hiding  place,  for  all  the  evidence  of 
human  habitation  to  be  seen. 

Ishi  it  will  be  observed  was  not  seen.    He  probably  discharged  the 

arrow  which  almost  wounded  Apperson,  and  was  undoubtedly  present, 

and   possibly   waiting   for   another   good   shot,    when   the   camp   was 

actually  invaded.     The  whites  were  armed  with  revolvers,  and  Ishi, 

being  a  belligerent,  probably  kept  just  out  of  sight,  which  was  of 

course  in  conformity  with  the  best  military  strategy.     The  property 

taken  from  the  camp  is  now  largely  in  possession  of  the  University. 

The  most  picturesque  specimen  is  a  blanket  or  cape  of  wildcat  skins. 

The  remainder  included  furs,  rope,  bows,  arrows,  and  baskets.     It  is 

somewhat  pathetic  to  reflect  that  this  material,  taken  in  mere  curiosity, 

may  have  meant  the  difference  between  survival  and  destruction  to  the 

poor  Indians.    Certain  it  is  that  as  a  group  they  were  never  heard  of 

afterwards,  and  all  of  them  but  Ishi  may  have  lost  their  lives  as  a 

result  of  the  fatigue,  hunger,  and  exposure  entailed  by  leaving  their 

camp.    Apperson  went  through  his  pockets  at  the  time  trying  to  find 

something  that  he  could  leave  as  a  present,   to  prove  to  them  his 

friendly  intentions.     He  had  nothing  however,   and  when  he  came 

back  they  were  gone. 

•   The  encounter  with  the  Indians  made  a  considerable  stir  in  the 

press.    Some  hope  was  felt  at  the  University  that  the  group  might  be 

found  again  sooner  or  later.     It  was  thought  that  the  members  of  the 

group  might  be  able  to  supply  many  details  concerning  the  life  and 
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culture  of  the  Yana  peoples,  and  would  certainly  supply  information 
concerning  their  own  language  and  the  linguistic  geography  of  the 
region.  Several  efforts  were  made  to  get  in  touch  with  people  who 
might  encounter  the  Yahi,  and  one  expedition  was  sent  into  the  field 
to  locate  them  if  possible. 

October,  1910. — Mr.  Walter  Hunt  and  T.  T.  Waterman  camped  for  three 
weeks  in  Deer  Creek  canon,  making  a  reconnaisance  of  the  region  in  the  hope 
of  recovering  their  trail.  On  this  occasion  the  little  village  at  Bear's  Hiding 
Place  was  visited,  and  some  photographs  taken.  Nothing  could  be  done  in 
the  way  of  following  the  Indians  up,  for  they  had  disappeared,  leaving  no 
trace. 

HISTORY  OF  THE  LAST  SURVIVOR 

Such  was  the  tragic  end  of  the  last  remnant  of  the  Yahi  tribe. 
Except  for  one  individual,  our  account  closes  here.  The  members  of 
the  tribe  who  were  seen  at  this  time  seem  to  have  perished  from  cold, 
hunger,  and  exposure,  without  ever  returning  to  their  camp. 

August,  1911. — Nearly  three  years  later,  at  a  slaughterhouse  four  miles  from 
Oroville,  32  miles  away,  very  early  one  morning  there  suddenly  appeared  from 
nowhere  a  naked  Indian.  His  only  garment  was  an  old  cast-off  undershirt. 
He  was  thin,  hungry,  greatly  worn,  and  of  most  unusual  appearance.  The 
people  in  charge  of  the  premises  telephoned  to  the  sheriff  and  reported  with 
some  excitement  the  presence  of  a  "  wild  man. ' '  No  one,  Indian  or  white, 
could  make  him  understand  a  word.  The  sheriff  of  Butte  County  came  out, 
took  the  wild  man  in  charge  and  gave  him,  as  the  most  available  lodging,  the 
insane  cell  of  the  jail.  When  the  news  reached  the  University,  the  appearance 
of  this  strange  Indian  was  at  once  connected  with  the  Yahi  tribe  of  Deer 
Creek,  in  which  the  Department  of  Anthropology  had  long  been  interested. 
It  fell  to  the  lot  of  the  present  writer  to  journey  to  Oroville  to  identify  him. 
Our  only  resource  was  to  ' '  try  him  out ' '  with  a  vocabulary  in  the  Nozi  dialect, 
since  there  was  no  material  in  existence  in  what  was  thought  to  be  his  own 
proper  language.  The  first  impression  received  of  the  wild  Indian  was  the 
sight  of  him,  draped  in  a  canvas  apron  they  had  hurriedly  put  on  him  at  the 
slaughterhouse,  sitting  on  the  edge  of  a  cot  in  his  cell,  still  uncertain  of  his 
fate,  and  answering  in  a  few  words  of  Yana  all  questions,  hundreds  of  which 
were  being  fired  at  him  in  English,  Spanish,  and  half  a  dozen  Indian  languages, 
by  visitors  of  all  complexions.  The  present  writer  's  amateur  attempts  at  Yana 
were  equally  unintelligible  to  him  for  a  long  time.  An  agreement  was  finally 
reached,  however,  on  the  word  for  the  material  of  which  his  cot  was  made, 
si'win'i,  or  yellow  pine.  His  face  lightened  up  at  this  word,  though  he  evi- 
dently could  hardly  trust  his  senses.  These  were  perhaps  the  first  intelligible 
sounds  he  had  heard  from  a  human  being  in  three  years. 

There  seemed  to  be  little  point  in  letting  this  individual  remain 
in  jail.  He  was  not  charged  with  anything,  and  it  seemed  highly 
desirable  to  bring  him  to  the  University,  where  facilities  for  record- 
ing information  were  better.  The  county  authorities  at  Oroville  were 
most  benignantly  disposed  toward  the  Indian,  and  were  most  con- 
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siderate  in  every  way.  As  soon  as  it  became  evident  that  the  "wild" 
man  was  of  Yana  extraction,  they  sent  a  young  officer  to  Redding  to 
bring  down  an  old  survivor  of  the  Yana  people  there.  This  was  Sam 
Batwee,  who  had  been  informant  for  Curtin  and  later  for  Sapir.  Bat- 
wee  was  to  be  interpreter  and  companion  for  our  wild  man.  He  evinced 
a  patronizing  attitude,  which  developed  pari  passu  with  cordial  symp- 
toms of  dislike  on  the  part  of  Ishi.  Later  on  it  was  a  curious  spectacle 
to  see  these  two  surviving  representatives  of  an  almost  vanished  race 
treating  each  other  with  the  most  distant  politeness.  They  never 
learned  to  care  for  each  other.  Poor  old  Batwee  wished  to  impress 
his  importance  on  the  "wild"  man,  while  the  wild  man  looked  upon 
this  civilized  Indian  as  neither  Indian  nor  white.  He  seemed  to  object 
most  of  all  to  Batwee 's  taste  in  wearing  a  beard.  There  was  a  good 
deal  of  divergence  between  their  dialects,  besides,  which  made  com- 
munication somewhat  laborious.  Batwee  had  very  little  tact  or 
adjustability,  and  Ishi  regarded  him  as  a  tiresome  old  fool,  though  he 
was  too  polite  to  say  so.  A  factor  still  more  important  was  this,  that 
the  Yahi  had  learned  to  view  all  other  peoples  with  suspicion  and 
hostility.  It  was  interesting  that  he  should  be  readier  to  make  friends 
with  whites  than  with  other  Indians  like  himself.  The  Yahi  had 
apparently  been  utterly  isolated  for  a  considerable  time  even  before 
their  tribe  became  so  much  reduced. 

Ishi's  appearance  at  the  time  of  his  capture  is  shown  in  plate  1. 
His  apparel  there  consists  of  an  old  slaughterhouse  apron  of  canvas 
which  the  people  put  on  him  when  he  was  first  found.  His  strength 
was  much  reduced  at  this  time  through  hardship  and  lack  of  food. 
He  had  wandered  in  the  hills  apparently  living  on  what  he  could  pick 
up  as  he  went.  For  some  time  his  most  substantial  food  had  been 
manzanita  berries.  On  the  point  of  absolute  collapse,  he  came  to  the 
slaughterhouse  to  look  for  food.  The  dogs  barked  and  attracted  the 
butchers,  who  were  just  getting  up.  When  first  seen,  Ishi  was  crouch- 
ing on  the  ground  in  the  corral,  with  the  dogs  sniffing  about  him. 
The  exact  route  of  his  wanderings  is  still  unknown. .  His  hair  he 
had  singed  off  close  to  his  scalp,  throwing  water  on  with  his  hands  to 
keep  from  burning  himself.  This  is  (of  course)  the  Indian  custom  on 
the  death  of  a  relative.  His  solitary  condition  seemed  to  indicate  at 
the  time  that  all  his  relatives  had  died.  Aside  from  emaciation  and 
some  diminution  of  energy,  his  condition  at  that  time  was  perfect. 
His  feet,  which  had  never  seen  a  shoe,  were  fine  examples  of  what 
the  human  foot  should  be.     They  were  modeled  in  plaster  by  the 


66  University  of  California  Publications  in  Am.  Arch,  and  Ethn.      [Vol.  13 

Department  of  Pediatries  of  the  Medical  School  as  examples  of  perfect 
and  undeformed  feet.  Shoes,  by  the  way,  he  hated,  explaining  that 
they  might  trip  him  up.  He  little  by  little  recovered  his  spirits,  and 
in  the  last  years  of  his  life  was  serenity  personified. 

I  should  like  to  tell  something  of  my  acquaintance  with  Ishi,  especially  those 
incidents  which  illustrate  the  character  of  the  man  and  shed  light  on  his 
peculiar  viewpoint.  I  may  begin  by  speaking  of  railroad  trains.  In  bringing 
him  down  to  the  University,  where  his  home  was  to  be  for  the  rest  of  his  life, 
it  was  necessary  to  take  the  train.  One  fine  morning  found  Ishi  and  myself, 
and  an  attendant  Indian  and  some  hundreds  of  interested  pale-faces,  waiting 
on  the  platform  for  the  train  to  come  in.  As  Number  Five  appeared  in  the 
distance  and  came  whistling  and  smoking  down  the  humming  rails  in  a  cloud 
of  dust,  Ishi  wanted  to  hide  behind  something.  We  were  standing  some  distance 
from  the  track  as  I  feared  that  he  might  be  afraid  of  the  engine.  He  had  often 
seen  trains.  Later  he  told  us  in  his  own  language  that  he  had  previously  seen 
trains  wandering  by  in  the  distance.  But  he  had  not  known  they  ran  on  tracks. 
When  he  saw  them  he  always  lay  down  in  the  grass  or  behind  a  bush  until  they 
were  out  of  sight.  He  visualized  a  train  as  some  devil-driven,  inhuman  prodigy. 
Security  lay  not  in  keeping  off  the  right-of-way,  but  in  keeping  out  of  sight. 

Here  is  another  fact  that  illustrates  his  personal  attitude.  To  a  primitive 
man,  what  ought  to  prove  most  astonishing  in  a  modern  city!  I  would  have 
said  at  once,  the  height  of  the  buildings.  Tor  Ishi,  the  overwhelming  thing 
about  San  Francisco  was  the  number  of  people.  That,  he  never  got  over.  Until 
he  came  into  civilization,  the  largest  number  of  people  he  had  ever  seen  together 
at  any  one  time  was  five!  At  first  a  crowd  gathering  around  him  alarmed  him 
and  made  him  uneasy.  He  never  entirely  got  over  his  feeling  of  awe,  even  when 
he  learned  that  everybody  meant  well.  The  big  buildings  he  was  interested  in. 
He  found  them  edifying,  but  he  was  not  greatly  impressed.  The  reason,  as 
far  as  I  could  understand  it,  was  this.  He  mentally  compared  a  towering 
twelve-story  building,  not  with  his  hut  in  Deer  Creek  which  was  only  four  feet 
high,  but  with  the  cliffs  and  crags  of  his  native  mountains.  He  had  something 
in  some  way  analogous  stored  up  in  his  experience.  But  to  see  five  thousand 
human  beings  alive  at  once  was  something  undreamed  of,  and  it  upset  him. 

Generally  speaking,  which  is  to  be  considered  more  interesting  and  surprising, 
per  se,  an  ordinary  trolley  car  or  an  automobile?  For  Ishi,  the  trolley  car,  every 
time.  I  stupidly  expected  him  to  grow  excited  over  his  first  automobile,  as  I  did 
over  mine.  To  Ishi,  of  course,  both  were  miracles,  plain  and  simple.  Both 
the  auto  and  the  street  car  were  agitated  and  driven  about  by  some  super- 
natural power;  one  as  much  as  the  other.  The  street  car,  however,  was  the 
bigger  of  the  two,  it  had  a  gong  which  rang  loudly  at  times,  and  moreover  was 
provided  with  an  attachment  which  went  "shoo!"  and  blew  the  dust  away 
when  the  air-brakes  were  released.  Tshi  would  watch  trolley  cars  by  the  hour. 
Electric  lights,  door-knobs,  safety-pins,  typewriters,  he  considered  curious  or 
wonderful  according  to  some  mysterious  standard  of  his  own.  Getting  water  by 
turning  a  knob  pleased  him  boundlessly.  On  the  whole  it  was  a  limited  number 
of  simple  things  that  gave  him  most  astonishment. 

Aeroplanes,  by  the  way,  he  took  quite  philosophically.  We  took  him  to 
Golden  Gate  Park  to  see  Harry  Fowler  start  to  fly  across  the  continent.  When 
the  plane  was  trundled  out  and  the  engine  started,  the  Indian  was  surprise. 1 
and  amused  at  the  uproar  it  created.  The  machine  was  finally  launched, 
and  after  a  long  circuit,  soared  back  over  our  heads.     As  it  came  overhead  we 
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particularly  called  his  attention  to  it.  He  was  mildly  interested.  "Saltu?" 
he  said  interrogatively,  nodding  toward  the  plane  a  thousand  feet  skyward, 
"White  man  up  there?"  When  we  said  yes  he  laughed  a  bit,  apparently  at 
the  white  man's  funny  ways,  and  let  it  pass.  Either  he  was  ready  to  expect 
anything  by  that  time,  or  else  his  amazement  was  too  deep  for  any  outward 
expression.  Like  most  "nature-people,"  he  was  inclined  to  preserve  his  dignity 
in  the  face  of  the  unfamilar  or  the  overwhelming,  giving  very  little  sign. 
Under  equivalent  stimulation  of  course  the  pale-face  dances  about  and  squeals. 

Ishi  was,  however,  jarred  completely  out  of  his  equanimity  by  a  window- 
shade.  On  the  morning  of  his  second  day  at  the  Museum,  I  found  him  trying 
to  raise  the  shade  to  let  the  sunlight  in.  It  gave  me  a  queer  feeling  to  realize 
that  never  in  his  experience,  either  in  his  cafion  home  or  in  the  Oroville  jail, 
where  he  spent  his  first  thirty  hours  of  civilization  as  an  honored  guest,  had  he 
encountered  the  common  roller  shade.  He  tried  to  push  it  to  one  side  and  it 
would  not  go.  He  pushed  it  up  and  it  would  not  stay.  I  showed  him  how  to 
give  it  a  little  jerk  and  let  it  run  up.  The  subsequent  five  minutes  he  utilized 
for  reflection.  When  I  came  back  at  the  end  of  that  time,  he  was  still  trying 
to  figure  out  where  the  shade  had  gone. 

Concerning  foods  he  had  certain  prejudices  which  he  was  never  able  to  over- 
come. For  example  he  politely  asked  to  be  excused  from  gravies  and  sauces. 
He  did  not  take  at  all  kindly  to  the  notion  of  boiling  food.  Fried,  baked, 
roasted,  broiled,  or  raw  food  he  could  understand.  He  did  not  like  those  pro- 
cesses which  lead  to  semiliquids.  No  milk,  if  you  please,  for  Ishi,  and  no  eggs 
unless  they  were  hard  boiled.  All  such  things,  he  said,  lead  to  colds  in  the  head! 
The  real  basis  of  his  dislike  seemed  to  be  their  esthetic  effect.  I  have  often 
wondered  since  just  how  far  our  eating  habits  might  be  considered  messy.  Ishi 
wanted  his  food  dry  and  clean  appearing.  For  drink  he  liked  only  transparent 
beverages,  that  could  not  have  anything  concealed  about  them.  Tea  was  his 
idea  of  the  proper  drink.  An  enthusiastic  chef  once  gave  him  some  claret 
when  nobody  was  looking.  From  all  accounts  he  did  not  care  for  it.  It  turned 
out  later  that  he  thought  it  was  medicine. 

In  all  his  personal  habits  he  was  extraordinarily  neat.  At  his  first  dinner 
he  behaved  as  many  another  man  has  done  under  similar  circumstances.  He 
waited  patiently  until  someone  let  him  know,  by  setting  the  example,  whether 
a  given  dish  was  to  be  consumed  with  the  aid  of  a  spoon,  a  knife,  some  other 
kind  of  contrivance,  or  with  the  fingers.  Then  he  calmly  did  likewise.  His 
actions  were  always  in  perfectly  good  taste.  Even  during  his  first  days  in 
civilization,  he  could  be  taken  comfortably  into  any  company.  He  had  a  certain 
fastidiousness  which  extended  to  all  his  belongings.  His  effects  were  kept  care- 
fully in  order.  Not  only  his  apparel,  but  his  arrow-making  appliances,  his  bow, 
and  his  other  impedimenta,  were  always  in  perfect  array.  During  the  time  he 
lived  at  my  home  a  certain  member  of  my  family  urged  me  to  model  my  own 
behavior  in  such  respects  after  the  Indian's  shining  example. 

Ishi  moreover  was  remarkably  clever  with  his  hands.  In  his  own  way  he 
was  a  fine  workman.  He  made  bows  of  perfect  finish.  He  could  chip  arrow- 
points  to  perfection  out  of  any  of  the  materials  which  give  a  conchoidal  frac- 
ture— obsidian,  flint,  agate,  or  bottle-glass.  Some  of  his  handsomest  specimens 
were  made  of  bromo-seltzer  bottles.  No  more  beautiful  arrow-points  exist  than 
the  ones  he  made.  His  finished  arrow,  including  point,  shaft,  and  feathering,  is 
a  model  of  exquisite  workmanship. 

On  the  whole  he  took  very  kindly  to  civilization.  He  seemed  apprehensive 
at  times  lest  we  might  send  him  back  ultimately  to  his  wilderness.  Once  when 
we  were  planning  with  much  enthusiasm  to  take  him  on  a  camping  trip,  to 
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revisit  with  him  his  foothill  home,  he  filed  a  number  of  objections.  One  was 
that  in  the  hills  there  were  no  chairs.  A  second  was,  that  there  were  no 
houses  or  beds.  A  third  was,  that  there  was  very  little  to  eat.  He  had  been 
cold  and  gone  hungry  so  often  in  the  hills,  that  he  had  few  illusions  left.  In 
camp,  however,  he  proved  to  be  a  fine  companion.  He  could  swim  and  wash 
dishes  and  skylark  with  anybody,  and  out-walk  everybody. 

He  convinced  me  that  there  is  such  a  thing  as  a  gentlemanliness  which  lies 
outside  of  all  training,  and  is  an  expression  purely  of  an  inward  spirit.  It  has 
nothing  to  do  with  artificially  acquired  tricks  of  behavior.  Ishi  was  slow  to 
acquire  the  tricks  of  social  contact.  He  never  learned  to  shake  hands  but  he 
had  an  innate  regard  for  the  other  fellow's  existence,  and  an  inborn  con- 
siderateness,  that  surpassed  in  fineness  most  of  the  civilized  breeding  with  which 
I  am  familiar. 

For  a  number  of  years  Ishi  lived  at  the  Museum.  Finally  through  the 
action  of  the  Regents  of  the  University  he  was  appointed  Museum  Helper; 
so  that  for  the  last  years  of  his  life  he  was  self-supporting.  Here  he  served 
as  a  ready  informant.  A  considerable  mass  of  material  was  obtained  from 
him  concerning  the  ethnography  of  his  tribe.  He  never  learned  to  speak 
English  correctly  or  fluently,  and  the  difficulties  of  mastering  uninterpreted 
Yahi  incidentally  to  other  duties  were  too  great  for  the  members  of  the 
Department.  In  the  summer  of  1914  Dr.  Saxton  Pope  and  two  members  of  the 
Department  of  Anthropology  spent  four  weeks  with  Ishi  in  his  original  haunts. 
A  good  deal  of  information  was  thus  obtained.  Luckily  for  the  University, 
Dr.  Edward  Sapir  of  the  Canadian  Geological  Survey  was  enabled  to  work 
with  Ishi  for  a  number  of  weeks  in  the  summer  of  1915.  Dr.  Sapir  already 
had  some  mastery  of  the  other  Yana  dialects.  His  work  with  the  Indian  was 
primarily  linguistic  and  resulted  in  a  remarkable  series  of  texts.  Ishi's  life 
came  to  an  end  on  March  25,  1916,  as  the  result  of  an  oversusceptibility  to 
tuberculosis  to  which  he  never  developed  the  slightest  immunity. 

A  final  word  about  Ishi  himself  would  be  in  place,  but  I  find  it  diffi- 
cut  to  say  the  right  thing.  It  was  patent  that  he  liked  everybody, 
and  everybody  liked  him.  He  never  wished  to  go  back  to  the  wilds, 
naturally  enough,  for  there  was  nothing  to  go  back  to.  He  had  how- 
ever, to  be  reassured  repeatedly  that  we  had  no  intention  of  sending 
him  back.  As  a  matter  of  fact  I  think  the  closing  years  were  far  the 
happiest  of  his  life. 

CONCLUSION 

It  is  only  fair  to  certain  of  my  informants  to  say  that  evidence  has 
been  advanced  to  prove  that  "wild"  Indians  have  been  at  large  in 
the  Deer  Creek  and  Mill  Creek  region  even  since  Ishi  came  into  civili- 
zation.   I  might  give  a  couple  of  examples  of  this  evidence : 

1911. — Informant,  hunting  in  Mill  Creek  canon,  finds  on  a  sand  bar  a  bare- 
foot track,  by  a  tiny  smoldering  fire.  The  sand  win  damp,  and  the  track  was 
fresh.  The  place  was  about  seven  miles  above  Avery 's.  The  footprint  was 
made  by  a  person  who  had  never  worn  a  shoe.  (Information  by  F.  W.  Grimm, 
of  Eed  Bluff,  1915.) 

1912. — Mr.  D.  B.  Lyon  enters  a  clump  of  heavy  brush  up  Dry  Creek.  In 
the  center  he  finds  a  bed  made  of  twigs.     The  twigs  had  been  gathered  from 
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the  inside  of  the  clump.  There  were  no  marks  on  the  outside  that  the  brush 
had  even  been  entered  or  disturbed.  No  white  man,  according  to  the  inform- 
ant 's  belief,  could  conceivably  have  had  any  motive  in  preparing  the  bed,  in 
its  situation. 

1913. — John  Moke,  of  Chico,  and  his  daughter  find  in  a  cave  on  Mill  Creek 
signs  of  "Indian"  occupation.  In  1914  the  University  party  took  Ishi  into  the 
cave,  which  was  as  far  as  we  know  in  the  same  condition,  and  he  said  no  Indians 
had  been  there  since  the  "old  people"  of  former  generations  had  lived  there, 
and  smoked  the  ceiling  with  their  cooking  fires. 

I  presume  this  matter  is  still  one  in  which  a  person  is  entitled  to 
his  own  opinion.  Personally,  I  cannot  convince  myself  that  any 
Indians  survived  the  breaking-up  of  their  village.  Ishi  says  himself 
that  his  "sister"  ran  in  one  direction  and  he  went  in  another,  and  he 
never  saw  her  afterwards.  He  showed  interest  in  the  stories  of  Indians 
still  at  large,  but  seemed  to  have  few  hopes  in  that  connection.  Con- 
versation on  that  subject  always  left  him  in  a  fit  of  depression,  from 
which  it  took  him  some  time  to  recover. 
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EXPLANATION  OF  PLATES 


PLATE  1 


Ishi  the  day  after  his  capture  at  Oroville.  He  has  been  dressed  in  a 
slaughterhouse  apron.  His  hair  is  burned  short  in  mourning  and  there  are 
strings  through  perforations  in  the  lobes  of  his  ears.  There  is  also  a  hole 
through  the  nasal  septum  for  accommodating  an  ornament,  but  the  ornament 
itself  is  not  visible  in  the  picture. 
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THE    LAST    YAH  I 
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ISHI  AT  THE  UNIVERSITY,  OCTOBER,    1911 


PLATE  3 

Ishi  shooting.     Photograph  taken  near  Deer  Creek  in  May,  1914.     The  bow 
and  arrow  were  made  by  him  in  San  Francisco. 
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SHOOTING    ON    DEER    CREEK 


PLATE  4 

Ishi  flaking  an  arrow  point.     This  photograph  was  taken  on  the  bank  of 
Deer  Creek  in  1914.    Ishi  has  allowed  his  hair  to  grow  long. 
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PLATE  5 

Ishi  sitting  with  his   salmon   harpoon   by  Deer   Creek,   near   the   mouth   of 
Sulphur  Creek.     The  harpoon  was  made  on  the  spot. 
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PLATE  8 
Lashing  the  prongs  to  the  shaft  of  the  salmon  harpoon. 
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PLATE  9 

Tig.  1. — Preparing  to  put  together  the  salmon  harpoon. 

Fig.  2. — Two  pairs  of  toggle-heads  for  the  salmon  harpoon.  These  specimens 
were  found  in  the  last  Yahi  camp  in  1908.  They  are  now  specimens  1-19574-5 
in  the  University  of  California  Museum  of  Anthropology. 
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PLATE  10 

Fig.  1. — View  across  Deer  Creek  canon  in  the  region  of  the  camps  most 
recently  inhabited  by  the  remnant  of  the  Yahi. 

Fig.  2. — Cliffs  at  the  rim  of  Deer  Creek  cafion,  opposite  mouth  of  Sulphur 
Creek.  The  rock  and  brush  in  the  foreground  are  typical  vegetation.  The 
base  of  cliffs  such  as  these  is  often  from  500  to  1,000  feet  above  the  stream. 
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DEER    CREEK    CANON,    THE    YAHI    REFUfiE 


PLATE  11 

Fig.  1. — A  glimpse  of  Deer  Creek  in  its  cafion. 

Fig.  2. — Bemnants  of  a  hut  at  ' '  Bear 's  Hiding  Place ' '  on  the  south  side  of 
Deer  Creek  some  three  miles  down  stream  from  the  mouth  of  Sulphur  Creek. 
This  is  one  of  the  three  structures  in  which  the  remnant  of  the  Yahi  were 
discovered  in  1908.  The  photograph  was  taken  two  years  after  the  abandon- 
ment of  the  site. 
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bear's  hiding  place"  and  hut 


PLATE  12 

Fig.  1. — Framework  of  another  house  in  the  same  camp.  Also  photographed 
after  it  had  stood  vacant  and  the  brush-covering  had  been  blown  away. 

Fig.  2. — Interior  of  same,  showing  the  cross-sticks  for  smoking  or  drying 
food. 
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Fig.   1 


Fig.  2 


HUT   FRAMES 


PLATE  13 

Fig.  1. — Ishi  on  a  rock  slide  below  the  canon  rim  and  above  his  peoples' 
camp  at  ' '  Bear 's  Hiding  Place ' '  on  Deer  Creek.  The  photograph  was  taken 
in   May,   1914. 

Fig.  2. — The  thick  clumps  of  pepperwood  among  which  the  little  houses  at 
"Bear's  Hiding  Place"  were  concealed. 

Fig.  3. — A  cave  in  Deer  Creek  canon  some  miles  up-stream  from  the  mouth 
of  Sulphur  Creek.  This  was  at  times  inhabited  by  the  fugitive  Yahi.  A  bear 
skin  now  in  the  University  of  California  Museum  of  Anthropology  was  taken 
from  this  cave  many  years  ago.  At  the  time  this  photograph  was  taken  Ishi 
described  how  he  spent  a  night  shivering  after  arriving  at  the  cave  and  finding 
his  expected  blanket  gone. 
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PLATE  14 

Arrow-making  outfit  taken  as  a  trophy  by  D.  B.  Lyon  when  he  ran  upon  a 
party  of  Yahi  Indians  in  a  thicket  and  had  three  arrows  shot  at  him.  The 
specimens  are  now  at  the  University  of  California  Museum  of  Anthropology. 
The  outfit  includes  two  arrow  foreshafts,  sinew,  scouring  rush  for  smoothing 
arrows,  lumps  of  pitch  and  paint,  part  of  an  old  gun  lock,  chips  of  glass  and 
chinaware  from  which  arrowheads  were  to  be  made,  a  stick  for  pitching,  iron 
awls  for  chipping,  skin  pads  to  hold  the  glass  while  being  flaked,  and  a  pouch 
to  contain  the  set. 
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PLATE  15 

Two  Yahi  baskets.  The  smaller  was  left  at  the  cabin  of  F.  D.  Norvall  on 
Mill  Creek  by  several  Yahi  Indians  whom  he  had  encountered  and  treated 
kindly.  It  is  deposited  in  the  University  of  California  Museum  of  Anthro- 
pology. The  tray  was  taken  at  "Bear's  Hiding  Place"  in  1908  and  forms 
number  30  in  the  J.  MeCord  Stilson  collection  at  Chico. 
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YAHI    BASKETS 


PLATE  16 

Moccasin  of  deerskin  sewn  with  sinew.  This  was  taken  from  the  Yahi 
camp  at  "Bear's  Hiding  Place"  in  1908.  It  now  forms  number  32  in  the 
Stilson  collection.  The  shoe  was  too  small  for  Ishi's  foot  and  must  have  been 
worn  by  one  of  the  women  of  his  group. 
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YAHI    MOCCASIN 


PLATE  17 

Deer  snare  found  at  "Bear's  Hiding  Place"  in  1908.  It  now  forms  number 
7  in  the  Stilson  collection.  The  tapering  rope  is  twisted  of  three  somewhat 
unequal  strands  of  milkweed  or  perhaps  Indian  hemp.  The  heavy  end  is 
spliced  into  a  loop  for  the  running  noose. 
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YAHI    DEER    SNARE 


PLATE  18 

Fig.  1. — Hat  patched  of  many  fragments  by  a  Yahi  Indian  and  abandoned 
when  he  was  surprised  in  an  attempt  to  rifle  a  cabin  on  Deer  Creek.  This  hat 
is  now  specimen  number  1-19581  in  the  University  of  California  Museum  of 
Anthropology. 

Fig.  2. — Much  worn  blanket  or  cape  of  strips  of  twisted  rabbit  skin  with 
double  weft  of  twine.  Most  of  the  fur  has  been  rubbed  off.  Thongs  near 
each  end  served  to  tie  over  the  breast.  The  piece  is  about  large  enough  to 
keep  the  back  and  sides  warm.  University  of  California  Museum  of  Anthro- 
pology specimen  number   1-1G602.     From  "Bear's  Hiding  Place." 
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PLATE  20 

Stripping  the  large  back  sinews  from  the  carcass  of  a  deer.  These  sinews 
were  valuable  to  the  Yahi  for  backing  bows  and  making  bowstrings.  One  hand 
draws  the  cord  while  the  other  guides  the  knife  in  cutting  loose  the  adjacent 
muscles. 
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INTRODUCTION 

Archery  is  nearly  a  lost  art.  Among  civilized  peoples  it  survives 
only  as  a  game.  It  is  well  known,  however,  that  even  as  late  as  two 
centuries  ago  the  bow  was  a  vigorous  competitor  with  the  flintlock 
in  warfare.  Benjamin  Franklin  at  the  beginning  of  the  Revolution 
seriously  considered  the  possibility  of  arming  the  American  troops 
with  the  longbow,  as  a  cheaper  and  more  effective  weapon  than  the 
flintlock1  musket.  That  the  archery  even  of  the  American  Indian  was, 
during  the  early  periods  of  occupation,  substantially  as  effective  as 
the  musketry  of  the  period  is  attested  in  the  historic  records  of  some 
of  the  explorers.2  Such  aboriginal  archery  has,  of  course,  undergone 
a  great  decadence  since  the  rifle  has  supplanted  the  bow.     It  is  now 


1  See  letter  from  Benjamin  Franklin  to  Major-General  Lee,  in  Memoirs  of  the 
late  Charles  Lee,  second  in  command  in  the  service  of  the  United  States  of  America 
of  America  during  the  revolution.  .  .     London,  1792,  p.  240. 

2  See,  for  example,  the  narrative  of  Cabeza  de  Vaca  concerning  the  Indians 
of  Florida,  in  Buckingham  Smith,  Relation  of  Alvar  Nunez  Cabeza  de  Vaca, 
New  York,  1871,  p.  30. 
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almost  extinct.  As  a  matter  of  fact,  we  have  very  little  accurate 
information  as  to  how  the  Indians  used  their  weapons,  and  still  less 
as  to  how  they  made  them.  The  present  paper  is  an  attempt  to 
present  the  facts  concerning  the  archery  of  one  tribe,  the  Yahi  or 
Deer  Creek  Indians  of  north  central  California,  the  most  southerly 
division  of  the  Yanan3  stock,  as  represented  in  the  person  of  its  last 
survivor,  Ishi,  who  lived  from  1911  to  1916  at  the  University  of  Cali- 
fornia. The  paper  will  deal  first  with  the  very  interesting  methods 
of  the  Yahi  for  the  manufacture  of  the  implements  of  archery,  and. 
second,  their  style  of  shooting. 

It  must  be  remembered  that  the  performances  of  civilized  archers, 
who  practice  with  the  bow  as  a  sport,  far  surpass  those  of  savages.  It 
is  a  curious  fact  that  archery  was  brought  to  perfection  only  after  the 
bow  became  obsolete  as  a  serious  weapon.  It  is  interesting,  therefore, 
to  compare  the  Yahi  "style"  with  that  of  the  more  skilful  archers 
who  follow  the  rules  of  the  modern  game. 

Ishi,  the  iiative  informant  for  the  present  paper,  comes  of  a  tribe 
famous  for  its  fighting  qualities.  The  group  lived  to  a  considerable 
extent  on  wild  game,  and  the  bow  was  their  glory  and  their  delight. 
"We  have  no  reason  to  believe  that  their  skill  or  the  strength  of  their 
weapons  was  inferior  to  that  of  the  average  American  savage.  Con- 
cerning the  informant  himself,  the  following  might  be  said : 

Ishi  loved  his  bow  as  he  loved  nothing  else  in  his  possession. 

He  knew  what  a  gun  was,  but  he  had  never  shot  one  until  after 
1911  when  he  entered  civilization.  The  bow  he  had  used  ever  since 
boyhood.  When  captured  he  had  no  weapons,  though  a  bow  and 
many  arrows  were  taken  from  his  lodge  by  those  who  first  discovered 
the  camp  where  the  remnant  of  his  people  were  living.  Some  of  these 
arrows  we  later  recovered,  some  through  the  generosity  of  the  finders 
and  some  by  purchase,  but  his  original  bow  is  missing. 

What  the  writer  knows  of  Ishi's  archery  is  based  upon  three  years' 
association  with  him.  In  this  period  many  hours  were  spent  in  mak- 
ing bows  and  arrows,  in  talking  about  shooting,  in  target  practice, 
and  in  hunting  trips  in  the  fields  and  woods.  During  the  years  1913 
and  1914  there  was  opportunity  for  two  extended  trips  in  the  moun- 
tains in  his  company.  Dr.  J.  V.  Cooke  and  the  present  writer  took 
up  the  practice  of  archery  in  1912  under  Ishi's  guidance,  at  first 
according  to  the  Indian's  own  methods,  though  later  we  followed  the 
English  style.    At  first  Ishi  was  our  master  in  marksmanship,  but  at 


s Edward  Sapir  lias  published  Yana  Myths  in  volume  9  of  the  present  series. 
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the  end  of  a  few  months  we  were  able  to  outdo  him  at  target  work,  and 
to  equal  his  performances  in  shooting  game.  This  does  not  in  any 
way  imply  greater  skill  on  our  part,  but  does  point  clearly  to  the  actual 
superiority  of  the  "civilized"  methods. 

In  speaking  of  the  techniques  of  manufacture  used  by  Ishi,  it  must 
be  remembered  that  he  soon  adopted  civilized  tools  in  this  work.  The 
jackknife  and  file  supplanted  the  obsidian  blade  and  the  scraper  of 
sandstone.  He  only  returned  to  his  primitive  ways  when  requested 
to  show  the  processes  he  formerly  performed. 

He  was  a  most  painstaking  and  finished  workman.  His  dexterity 
and  ingenuity  were  delightful  to  watch.  No  better  specimens  of 
arrowheads,  shafts,  and  bows  are  contained  in  the  Museum  of  the 
University  than  those  made  by  him.  Probably  better  ones  were  never 
made  anywhere.    His  eye  for  form  and  symmetry  was  perfect. 

TECHNICAL  TERMS 

A  bow  has  the  following  parts :  A  back,  that  part  away  from  the 
archer ;  a  belly,  the  concave  side,  when  full  drawn ;  a  handle  or  hand 
grip,  a  portion  near  the  center  for  holding  the  weapon ;  limbs,  that 
part  between  the  handle  and  the  extremities.  These  extremities  usually 
have  notches,  or  some  contrivance  to  maintain  the  string  in  position, 
called  nocks.  The  process  of  bending  a  bow  and  attaching  the  string 
to  the  ends  is  called  bracing  it.  The  amount  of  pull  on  the  string, 
necessary  to  draw  an  arrow  a  proper  distance  before  discharging  it 
from  the  bow,  may  be  ascertained  in  pounds  by  means  of  a  scale  or 
balance.    This  is  called  the  "weight"  of  the  bow. 

THE  BOW 

Ishi  called  the  bow  man'i.  He  made  bows  of  many  woods  while 
under  observation,  but  upon  an  expedition  into  his  country  three  years 
after  his  capture  he  showed  us  the  tree  from  which  the  best  bows  were 
made.  It  was  the  mountain  juniper.  He  made  a  stave  from  one  of 
these  trees  on  the  spot,  though  it  was  later  ruined. 

He  described  another  tree  from  which  his  tribe  made  bows,  appar- 
ently the  incense  cedar.  This,  he  said,  was  chopped  down  by  the  one 
man  in  his  tribe  who  owned  an  iron  axe,  and  split  with  wedges  of 
deer  horn  into  proper-sized  staves.  To  obtain  the  wood  for  his  bow 
he  broke  a  limb  from  the  tree,  which  seems  to  have  been  the  custom 
before  the  days  of  axes. 
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The  Indian  with  the  axe  seems  to  have  been  the  bow  maker  of  the 
vicinity.  He  also  owned  a  long  knife,  and  was  known  as  CJiunoyahi, 
that  is,  Atsugewi  or  Hat  Creek  Indian.  Of  his  prowess  with  the  bow. 
Ishi  told  us  many  tales. 

Juniper  wood  Ishi  called  nogu'i.  Yew  wood  he  did  not  seem  to 
have  used,  though  he  knew  of  it  and  said  that  other  tribes  used  it. 
His  name  for  this  was  hulogos'i.  He  knew  that  its  leaves  were 
poisonous  to  eat. 

While  with  us  he  used  eucalyptus,  tanbark  oak,  red  cedar  (tiyun'i), 
hickory,  ash,  juniper,  and  yew  for  his  bows.  All  of  these  were  of  the 
same  general  shape  and  size,  and  all  were  backed  with  sinew.  Yew, 
of  course,  produced  the  best  weapon.  His  standard  of  measurement 
for  a  good  bow  was  to  hold  a  stave  diagonally  across  his  chest  with 
one  end  in  his  right  hand  at  the  hip,  and  the  left  arm  extended  straight 
out  at  an  angle  of  45  degrees  from  the  horizontal.  The  distance 
between  these  points  was  the  proper  length  for  a  bow.  This  measured 
in  his  own  case  four  feet  and  two  inches.  The  width  of  the  bow  at  the 
middle  of  each  limb  was  three  or  four  fingers,  according  to  whether  a 
light  hunting  bow  or  a  powerful  war  bow  was  wanted. 

The  shape  of  his  bow  was  a  short,  flat  stave,  with  limbs  wider  at 
their  center  than  at  the  handle,  sometimes  recurved  at  their  outer 
extremity,  tapering  gracefully  to  small  short  nocks  at  the  ends. 

His  wood,  after  being  split  or  partially  blocked  out  from  a  limb, 
was  laid  in  a  horizontal  position  in  a  warm,  sheltered  place.  Here  it 
seasoned.  But  as  to  what  time  of  year  to  cut  it,  or  how  long  to  season 
it,  Ishi  seemed  to  have  no  set  opinions. 

The  process  of  shaping  the  bow  was  that  of  scraping  with  flint 
or  obsidian.  "With  infinite  patience  and  care  he  reduced  the  wood  to 
the  proper  dimensions.  In  the  finishing  work  he  used  sandstone.  The 
measurements  of  two  of  his  best  bows  are  as  follows : 

Number  1-19590.  Length,  44  inches.  Diameters,  at  handle,  %  by  1%  inches; 
at  midlimb,  %0  by  1%  inches;  at  nock,  5/i(.  by  %  inches.     Pulls  40  pounds. 

Bow  in  possession  of  author.  Shown  in  use  in  plate  31.  Length,  54%  inches. 
Diameters,  at  handle,  •%  by  1%;  at  midlimb,  %  by  1%;  at  nock,  %  by  %  inches. 
Pulls  45  pounds. 

He  seemed  to  have  had  no  great  respect,  as  the  English  do,  for  the 
white  sap  wood  of  yew  or  cedar.  Although  he  placed  this  at  the  back 
of  his  bow,  he  did  not  hesitate  to  cut  through  its  grain  to  attain  a 
symmetrical  form,  and  just  as  often  he  would  scrape  most  of  it  away, 
leaving  only  a  thin  stratum  of  white  at  each  edge.  At  the  handle  a 
cross  section  of  the  bow  was  oval,  while  a  section  through  the  mid-limb 
was  much  flatter. 
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Iii  some  of  his  bows  the  last  six  inches  of  the  limbs  were  recurved. 
This  was  accomplished  by  holding  the  back  of  the  bow,  at  this  point, 
on  a  hot  rock  while  pressure  was  applied  at  the  ends,  bending  the 
wood  over  the  stone,  shifting  the  bow  back  and  forth,  until  the  requi- 
site curve  had  been  obtained.  Then,  while  the  wood  cooled,  Ishi  held 
it  pressed  against  his  knee,  which  was  protected  by  a  pad  of  buckskin. 

inches 

< 44  > 


nwrrrni 


cross  sections    $    %x\k—    %*M .—      %*>*% 
bacK_ 
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Ishis   short  l)ow^ 

After  the  bow  was  shaped  and  finished  smoothly  on  the  belly,  the 
sinew  was  applied  to  the  back,  which  had  been  left  rather  rough.  As 
backing  for  his  bow,  Ishi  used  either  the  dorsal  fascia  obtained  from 
a  deer,  or  he  teased  out  the  long  tendons,  bama,  from  the  hind  legs. 
These  strips  were  from  eight  to  fourteen  inches  long,  and  when  dry 
were  about  the  thickness  of  parchment. 

Preparatory  to  using  this  tissue  he  soaked  it  in  warm  water  for 
several  hours.  The  back  of  his  bow,  the  side  having  the  sap  wood  on 
it,  he  smeared  thickly  with  glue.  In  his  native  state  he  made  this 
glue,  so  he  said,  by  boiling  the  skin  of  salmon  and  macerating  it  while 
hot.  While  with  us  he  was  very  enthusiastic  over  our  common  liquid 
glue  and  disdained  the  use  of  hot  furniture  glue.  He  permitted  this 
coating  of  glue  to  dry.  Now,  having  his  sinew  wet,  he  chewed  these 
strips  until  they  were  soft  and  pulpy  and  then  carefully  laid  them  in 
parallel  lines  down  the  back,  overlapping  the  ends  as  he  went.  This 
process  required  a  great  deal  of  tissue  and  much  patience.  Having 
applied  the  sinew,  he  bound  it  on  with  ribbons  of  maple  bark  running 
spirally  about  the  bow.  This  he  removed  after  the  expiration  of  ' '  one 
sleep/'  As  the  sinew  dried,  it  contracted  and  tended  to  draw  the 
ends  of  the  bow  into  a  reversed  position.  After  this  had  happened,  he 
applied  more  glue  to  the  surface.  Several  days  later,  when  all  the 
backing  was  thoroughly  dry  and  hard,  he  filed  and  scraped  it  very 
smooth,  filing  the  overlapping  margins  level  with  the  edges  of  his  bow. 
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Strips  of  sinew  during  the  process  of  "backing"  were  folded  over 
the  nocks  of  the  bow.  He  now  served  or  wrapped  the  ends  of  the  bow 
with  strips  of  tendon,  covering  the  nock  proper  and  running  about  an 
inch  down  the  limb.  Here  he  let  his  work  rest  for  days  or  weeks. 
exposing  it  to  the  sunlight  and  permitting  the  wood  to  season  fully. 
During  this  waiting  period  he  made  the  bow  string  or  chalman'i. 
The  tendons  used  in  this  were  of  a  finer  quality  than  those  used  before 
and  were  obtained  from  the  outer,  more  slender  group  of  tendons  in 
the  deer's  shank.  These  he  stripped  far  up  into  their  origin  in  the 
muscle  bundles,  tearing  them  free  with  his  teeth. 

If  fresh,  he  simply  chewed  this  tissue  and  teased  it  apart  into 
threads  no  larger  than  floss  silk.  If  dry,  he  soaked  it  in  warm  water 
before  chewing  it.  He  then  proceeded  to  spin  a  string  by  fixing  one 
end  of  a  bundle  of  tendon  strips  to  a  stationary  point  and  rolling  the 
other  end  between  his  fingers  in  a  single  strand.  As  he  progressed 
down  the  string  he  added  more  threads  of  tendon  to  the  cord,  making 
a  very  tight,  simple  twist  one-eighth  of  an  inch  thick.  When  about 
five  feet  long,  he  twisted  and  secured  the  proximal  end,  leaving  his 
twisted  cord  taut  between  two  points.  The  last  smoothing-up  stage 
he  accomplished  by  applying  saliva  and  rubbing  up  and  down  its 
length.  The  finished  bow  string  was  now  permitted  to  dry.  Its  final 
diameter  was  about  three  thirty-seconds  of  an  inch.  After  it  was  dry 
he  formed  a  loop  at  one  end  by  folding  back  some  three  inches  of 
string,  tapering  it  by  scraping,  and  serving  two  of  the  three  inches 
securely  with  more  tendon.  He  seemed  to  have  no  idea  of  splicing, 
nor  did  he  know  any  clever  knots.  Moreover,  he  never  used  glue  at 
this  point.  In  fact  this  loop  was  the  weakest  part  of  his  string  and 
not  infrequently  came  apart,  when,  in  disgust,  he  would  tie  a  single 
loop  knot  and  forego  the  finished  effect  of  the  unknotted  self  loop.  Nor 
had  he  any  idea  of  serving  his  string  with  any  binding  at  the  nocking 
point,  where  the  arrow  rests. 

At  this  stage,  Ishi  was  ready  to  string  the  bow.  He  designated  the 
end  of  the  stave  which  grew  uppermost  in  the  tree  as  the  chunna, 
"face,"  and  over  the  nock  in  this  end  he  slipped  the  loop  of  his  string. 
To  fail  to  shoot  with  this  end  uppermost,  he  said,  would  cause  the 
arrow  to  miss  its  mark. 

In  stringing  the  bow  for  the  first  time,  he  seated  himself,  placing 
the  upper  nock  behind  his  left  heel,  the  belly  toward  him,  the  handle 
against  his  right  knee,  the  lower  limb  upward  in  his  left  hand.  In 
this  position  he  bent  the  bow  and  fastened  the  string  about  the  other 
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nock.  His  method  of  securing  the  string  was  as  follows :  he  wound  it 
twice  aroung  the  nock,  passed  under  the  bowstring,  turned  backward 
and  wound  in  the  opposite  direction  several  laps,  then  fixed  the  end  by 
a  couple  of  slip  knots.  Usually  he  made  his  string  with  a  tapering 
extremity  which  rendered  it  easier  to  fasten.  Then  he  cautiously  drew 
his  bow  and  observed  its  bend.  On  cold  days,  Ishi  warmed  his  bow 
over  a  fire  before  attempting  to  brace  it.  The  ideal  bow,  to  his  mind, 
curved  in  a  perfect  arch  at  all  points,  and  at  full  draw  represented  a 
crescent.  The  center  bent  with  the  limbs  and  was  the  bow's  weakest 
point.  A  forty-five  inch  bow  he  drew  twenty-five  inches.  No  yew 
wood  could  stand  such  an  arc  without  backing.  In  fact  he  broke 
two  bow-staves,  testing  them  at  my  request,  prior  to  the  application  of 
sinew. 

Where  the  contour  showed  the  bow  too  strong,  he  filed  or  scraped 
it  on  the  belly  side,  thus  gradually  distributing  the  bend  evenly  along 
the  bow.  About  the  middle  he  bound  a  ribbon  of  buckskin,  making 
a  hand  grip  some  five  or  six  inches  wide.  This  buckskin  thong  was 
about  half  an  inch  wide  and  ran  spirally  about  the  bow,  not  over- 
lapping, fastened  at  each  end  by  an  extra  wrapping  of  string  or  sinew. 

Ishi  showed  no  tendency  to  anoint  his  weapon  with  grease,  nor  to 
apply  any  protective  coat,  though  later  he  learned  the  value  of  shellac 
in  preserving  his  backing  from  dampness.  The  great  aversion  he  had 
to  shooting  while  any  fog  or  moisture  was  in  the  air  rather  indicates 
that  his  bow  was  without  the  coverings  of  fat,  wax,  or  resin  so  fre- 
quently used  by  archers  in  other  parts  of  the  world. 

Usually  Ishi  made  no  effort  to  decorate  his  bow,  though  he  spoke 
of  painting  it,  and  led  me  to  infer  that  this  was  done  only  after  the 
implement  had  shown  some  peculiar  virtue,  or  had  figured  in  some  deed 
of  valor.  The  one  bow  he  embellished  while  with  us  he  marked  with 
three  green  transverse  stripes  just  above  the  handle  and  below  the 
nocks,  and  three  long  snaky  lines  running  down  the  back.  He  said 
that  red  also  was  an  appropriate  color. 

When  finished  and  seasoned,  these  bows  pulled,  or  "weighed," 
when  drawn  to  twenty-five  inches,  between  thirty-five  and  fifty  pounds. 
His  favorite  hunting  bow  weighed  forty  pounds. 

When  not  in  use  he  kept  his  bows  in  a  leather  quiver,  or  wrapped 
in  a  cloth.  The  tail  of  a  mountain  lion  was  considered  an  admirable 
cover  for  a  bow.  The  bow  was  always  laid  in  a  horizontal  position. 
To  stand  a  bow  upright,  according  to  his  theories,  was  to  keep  it 
working;  if  left  standing  it  would  "sweat"  and  become  weak.     If  a 


110  University  of  California  Publications  in  Am.  Arch,  and  Etltn.       [Vol.13 

child  touched  a  bow,  it  brought  bad  luck.  Nor  should  a  child  step  over 
it  while  it  lay  on  the  ground,  for  this  would  cause  it  to  shoot  crookedly. 
If  a  woman  touched  Ishi's  bow,  it  was  a  serious  contamination.  The 
bow  must  be  washed  and  cleaned  with  sand.  He  was  most  careful  not 
to  keep  his  bow  strung  too  long  but  furnished  the  loop  with  a  bit  of 
cord,  which  extended  from  nock  to  loop,  and  served  to  keep  the  bow 
string  from  getting  out  of  place  while  the  bow  was  unbraced.  After 
unstringing  he  often  gave  his  bow  a  slight  bend  backward  to  restore 
its  straightness ;  this  is  considered  very  bad  practice  by  English 
archers. 

A  good  bow  was  one  whose  string  made  a  high  musical  note  when 
tapped  with  an  arrow  or  snapped  with  the  fingers.  It  should  sing 
the  note  ' '  tin,  tin,  tin. ' '  This  was  the  ' '  chief  ;s  bow. ' '  One  whose  note 
was  dead  and  unmusical,  Ishi  treated  with  contempt. 

By  placing  the  upper  end  of  his  braced  bow  at  the  corner  of  his 
open  mouth  and  gently  tapping  the  string  midway  between  the  end 
and  center  he  caused  clear  musical  notes  to  be  produced.  This  sounded 
like  our  jew's-harp,  and  by  altering  the  shape  of  the  buccal  cavity  he 
was  able  to  create  a  series  of  tones  sufficient  to  form  a  melody  relating 
to  a  story  of  wonderful  deeds  with  the  bow.  He  sang  of  a  great  archer 
who  dipped  his  arrow  point  in  the  sea,  then  in  the  fire,  drew  a 
mighty  bow,  and  shot  at  the  sun.  His  arrow  flew  like  the  north  wind, 
and  entering  the  door  of  the  sun,  put  out  its  light.  Then  all  the  world 
became  dark,  men  shivered  with  cold,  and  from  this  time  they  grew 
feathers  on  their  bodies  to  make  them  warm. 

THE  ARROW 

The  arrow  was  called  sawa. 

Of  all  the  specimens  of  arrows  in  the  University  Museum,  scarcely 
any  show  such  perfect  workmanship  as  those  of  Ishi.  His  proportions 
and  finish  are  of  very  high  order. 

At  the  time  of  the  rediscovery  of  the  remnant  of  the  tribe,  a  num- 
ber of  arrows  were  secured  from  the  huts,  which  doubtless  represent 
his  average  work.  Later,  while  with  us,  he  made  scores  of  arrows  of 
various  shapes  and  sizes.  Apparently  some  arrows,  those  of  great 
length,  measuring  a  yard,  and  having  large  heads,  were  purely  for 
ornamental  purposes,  or  intended  to  be  given  as  presents,  or  possibly 
to  be  used  in  time  of  war.  His  hunting  shafts  were  of  two  kinds — 
obsidian  pointed,  and  blunt,  For  shooting  small  game,  such  as  birds 
and  rabbits,  the  latter  were  used.     For  killing  deer,  bear,  and  preda- 
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tory  animals,  sharp  arrows  were  used.  Here,  if  the  object  shot  at  were 
missed,  a  broken  arrow-point  resulted.  The  arrow  shafts  were  made 
of  several  kinds  of  wood.  Those  obtained  from  his  hut  in  Tehama 
County  seem  to  be  of  hazel,  humoha,  and  this  was  a  favorite  wood  with 
him.  A  native  bamboo-like  reed  was  also  a  great  favorite.  Dogwood 
and  mountain  mahogany  he  also  used.  Other  shaft  woods  pointed  out 
by  him  were  bakanyau'an  (Philadelphus  Lewisii),  sawa'i  ("arrow 
bush,"  Paeonia  Brownii),  and  loko  and  habaigili'i,  unidentified.  Later, 
as  the  result  of  a  modification  of  ideas  he  underwent  in  our  company, 
he  adopted  the  commercial  %6-inch  birch  dowel  as  the  ideal  material, 
probably  because  of  its  accessibility. 

In  the  case  of  cane  arrows,  a  wooden  "foreshaft, "  six  to  eight 
inches  long,  was  invariably  added,  and  such  foreshafts  were  sometimes 
added  to  wooden  arrows.  They  were  of  hazel,  buckeye  (bahsi),  wild 
currant  (wahsu'i),  and  perhaps  other  woods.  The  foreshaft  was 
normally  heavier  material  than  the  main  shaft. 

In  general  it  may  be  said  that  his  typical  hunting  arrow  was  a 
hazel  stick,  with  a  foreshaft,  the  entire  length  being  29  inches.  The 
diameter  at  the  middle  was  lx/i2  inch ;  and  the  total  weight  was  330 
grains.  The  feathering  of  the  arrow  consisted  of  three  plumes  from 
a  buzzard's  wing,  4%  inches  long,  %  inch  wide.  They  were  trimmed 
straight  to  the  forward  end,  where  their  width  was  about  i/g  inch,  and 
terminated  %  inch  from  the  nock  of  the  arrow.  At  each  end  the 
feathers  were  bound  down  with  sinew. 

In  gathering  wood  for  arrows  he  generally  selected  the  tall,  straight 
shoots  of  hazel  where  it  grew  in  competition  with  other  shi'ubs  or 
trees,  cutting  them  about  a  yard  long,  their  greatest  diameter  being 
little  more  than  three-eighths  of  an  inch.  These  he  stripped  of  bark 
with  his  thumb  nail.  He  always  made  arrows  in  groups  of  five.  Thus 
he  would  select  the  best  of  his  sticks,  and  collecting  them  in  groups, 
bind  them  together  securely  with  a  cord.  In  this  bundle  they  were 
permitted  to  season,  lying  in  a  horizontal  position.  After  any  period 
from  a  week  to  a  year  these  sticks  might  be  used. 

The  first  process  in  manufacture  was  that  of  straightening  his 
shafts.  To  do  this  he  either  made  a  small  heap  of  glowing  embers 
from  a  fire  or  utilized  a  hot  stone.  He  applied  pressure  with  his  thumbs 
on  the  convex  side  of  any  irregularity  or  bend  in  a  shaft,  and  holding 
this  near  the  heat,  passed  the  wood  back  and  forth  before  the  stone  or 
coals.  When  the  wood  was  warm,  it  gave  very  readily  to  pressure. 
In  less  than  a  minute  any  curve  or  crook  could  be  straightened  out. 
The  wood  after  cooling  always  retained  its  new  position.     Glancing 
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down  the  axis  of  his  shaft  from  time  to  time,  Ishi  gauged  its  straight- 
ness.  To  burn  or  discolor  the  wood  was  evidence  of  bad  technique. 
Smoothing  was  accomplished  by  scraping  and  rubbing  the  arrow 
shaft  between  two  pieces  of  sandstone.  He  sometimes  finished  the 
shaft  by  rolling  it  back  and  forth  on  the  thigh  with  his  right  palm, 
while  he  worked  it  with  a  piece  of  sandstone  held  in  his  left  hand.  By 
this  means  he  could  "turn"  a  shaft  almost  as  accurately  as  if  a  lathe 
were  used. 

Where  a  foreshaft  was  to  be  added,  the  length  of  the  main  shaft 
was  21  inches.  At  the  smaller  end  he  cut  a  notch  for  the  bow  string 
with  a  bit  of  obsidian,  making  this  nock  %2  of  an  inch  wide  and  %6 
inch  deep.  In  larger  arrows  he  deepened  this  to  y2  inch.  The  other 
end  of  the  shaft  was  next  drilled  out  to  accommodate  the  foreshaft. 

His  method  of  drilling  was  as  follows :  Placing  a  sharp  piece  of 
bone,  point  up,  in  the  ground,  and  steadying  it  with  his  toes,  he  rotated 
the  shaft  perpendicularly  upon  this  point.  The  motion  here  was  iden- 
tical with  that  employed  in  making  fire  by  means  of  a  drill  and  base 
stick,  the  stick  being  rolled  between  the  palms  with  downward  press- 
ure. The  excavation  averaged  an  inch  in  depth  and  a  quarter  of  an 
inch  in  diameter,  and  ran  to  a  point.  During  this  drilling  process  the 
lower  end  of  the  shaft  was  tightly  bound  with  sinew  or  cedar  cord 
to  keep  it  from  splitting.  One  end  of  the  foreshaft  was  formed  into 
a  spindle  and  made  to  fit  this  socket,  leaving  a  slight  shoulder  where 
the  two  segments  met.  Salmon  glue  or  resin  was  used  to  secure  union, 
and  the  joint  was  bound  with  macerated  tendon  for  the  distance  of  an 
inch  or  more. 

When  a  group  of  five  arrows  had  been  brought  to  this  stage  of 
completion,  he  painted  them.  His  favorite  colors  were  green  and  red. 
At  first  he  insisted  that  these  were  the  only  colors  to  use,  since  they 
had  the  effect  of  making  the  arrows  fly  straight.  After  we  began  to 
excel  him  in  marksmanship  he  scraped  all  his  arrows  and  painted 
them  red  and  blue,  perhaps  to  change  his  luck.  The  shafts  obtained 
from  his  hut  were  of  these  latter  colors,  but  at  least  the  blue  is 
American  pigment,  perhaps  secured  during  nocturnal  prowlings  in 
vacant  cabins. 

Red,  he  told  me,  came  from  the  earth  and  was  made  with  fire. 
Blue  he  obtained  from  a  plant  "like  a  potato";  green  from  a  plant 
"like  an  onion";  black  from  the  eye  of  salmon  or  trout.4     The  pig- 


4  Ishi  designated  Lathyrus  sulphurea,  Minunutspi'i,  as  yielding  a  yellow  paint 
for  arrows.  The  "onion"  from  which  green  was  obtained  may  have  been  a  plant 
related  to  the  lily  Fritillaria  lanceolata,  which  he  called  t'aka,  although  he  declared 
this  species  to  produce  a  salmon-colored  dye.  Commandra  umbellate,  punentsaw'i 
in  his  language,  was  also  used  for  painting  arrows. 
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ments  were  mixed  with  the  gum  or  sap  of  some  trees.  He  had  no 
opportunity  to  explain  the  process  more  fully.  When  with  us  he 
used  the  ground  pigments  of  commerce,  with  which  he  mixed  an 
alcoholic  solution  of  shellac. 

The  University  Museum  has  a  sample  of  red  pigment  obtained  from 
the  Yahi  Indians  before  Ishi  's  capture,  and  it  is  the  usual  red  ochre. 

The  design  employed  in  painting  usually  consisted  of  alternating 
rings  of  red  and  blue  a  quarter  of  an  inch  wide,  with  a  wide  space 
between  two  groups  of  the  stripes,  sometimes  occupied  by  red  or  blue 
dots,  or  snaky  lines  running  lengthwise.  Only  that  space  which  was 
later  to  be  spanned  by  the  feathers  was  painted.  The  design  was 
usually  three  rings  near  the  nock,  then  ten  rings  at  the  smaller  end 
of  the  feather. 

In  applying  his  paint  he  used  a  little  stick  of  wood,  or  drew  a  small 
bunch  of  bristles,  set  in  resin,  through  a  quill,  making  a  brush.  To 
make  the  rings  of  color  he  clamped  the  arrow  shaft  between  his  left  arm 
and  chest,  while  he  rotated  it  with  the  left  hand.  In  his  right,  which 
was  steadied  on  his  knee,  he  held  the  brush  with  its  coloring  matter. 
In  making  serpentine  lines  he  used  a  little  pattern  of  wood  or  deer- 
hide,  cut  with  a  zigzag  edge,  along  which  he  passed  his  brush.  These 
figures  seemed  to  have  no  symbolic  meaning  to  him.  Apparently  they 
were  simply  standard  designs. 

When  the  paint  was  dry,  he  ran  a  broad  ring  of  glue  above  and 
below  it,  at  the  site  of  the  subsequent  binding  which  holds  the  feathers. 
This  he  let  dry. 

Many  kinds  of  feathers  were  used  by  Ishi  on  his  arrows — eagle, 
hawk,  owl,  buzzard,  wild  goose,  heron,  quail,  pigeon,  flicker,  turkey, 
bluejay.  He  preferred  eagle  feathers  but  admitted  that  they  were 
very  hard  to  get.  While  with  us  he  used  either  the  tail  or  pinion 
feathers  from  the  domestic  turkey.  Like  the  best  archers  he  put  three 
feathers  from  the  same  wing  on  each  arrow. 

The  first  process  of  preparing  the  feather  was  to  separate  its  laminae 
at  the  tip  and  split  the  shaft  down  its  length  by  pulling  it  apart. 
Only  the  strip  forming  the  posterior  part  of  the  original  quill  was 
used.  He  placed  one  end  of  this  strip  on  a  rock,  clamping  his  great 
toe  firmly  upon  it,  and  pulled  it  taut  with  the  left  hand,  while  with  a 
sharp  knife  he  shaved  the  upper  surface  of  the  aftershaft  or  rib  to 
the  thinness  of  paper.  By  scraping  with  an  obsidian  chip  he  now 
reduced  it  to  translucent  thinness,  leaving  no  pith  on  it.  Feathers  so 
scraped  are  very  flexible  but  the  laminae  tend  to  stand  at  an  angle  of 
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thirty  degrees  from  the  perpendicular  when  set  on  the  arrow.  Hav- 
ing finished  many  feathers  this  way  he  collected  them  in  groups  of 
three,  according  to  their  similarity  of  form  and  color,  and  bound  each 
group  with  a  short  bit  of  thread.  When  ready  to  apply  them  to  the 
arrow,  these  sets  of  three,  each  set  from  the  same  wing,  were  soaked 
in  warm  water.  When  soft,  the  feathers  were  shaken  dry,  separated, 
and  each  tested  for  its  strength  by  pulling  its  two  extremities.  Then, 
gathering  about  half  an  inch  of  laminae  with  the  tip  of  the  aftershaft 
and  holding  this  end  securely,  he  ruffled  the  rest  of  the  laminae  back- 
ward, in  order  to  have  a  clear  space  over  which  to  apply  sinew  in 
the  next  stage.    Each  feather  in  turn  was  thus  made  ready. 

Very  delicate  deer  tendons,  having  been  split  and  soaked  in  water, 
were  now  chewed  to  a  stringy  pulp  and  drawn  from  the  mouth  in  thin 
ribbons  about  a  foot  long.  One  end  he  held  by  the  teeth,  the  other 
was  attached  to  the  arrow  by  a  couple  of  turns  near  the  nock.  He 
then  placed  each  feather  in  succession  in  its  position ;  one  perpen- 
dicular to  the  nock,  two  at  its  opposite  edges,  making  equidistant 
spaces  between  them.  As  he  rotated  the  shaft,  the  tendon  being  held 
in  his  teeth,  he  bound  the  rib  and  a  half  inch  of  laminae  together 
down  to  the  shaft,  smoothing  all  with  his  thumb  nail  at  the  last.  The 
reversed  position  of  the  rest  of  the  laminae  at  this  point  made  his  work 
easy.  Having  treated  one  arrow,  he  let  it  dry  while  he  fixed  each  of 
the  remaining  four. 

The  next  step  was  to  draw  the  anterior  extremity  of  the  feathering 
down  into  position.  Beginning  at  the  last  painted  ring  where  the  glue 
commenced,  he  stripped  off  the  laminae  in  preparation  for  the  appli- 
cation of  tendons.  Again  he  spun  out  a  ribbon  of  tissue,  and  setting 
each  feather  in  place,  holding  the  top  one  with  his  left  thumb,  and  the 
other  two  with  the  first  and  second  fingers  respectively,  he  began  bind- 
ing with  the  sinew.  After  proceeding  a  few  turns,  he  released  his 
hold  and  straightened  each  feather  to  its  final  position,  which  was 
about  one-sixteenth  of  an  inch  off  the  direct  line  down  the  arrow,  veer- 
ing off  slightly  toward  the  concave  side  of  the  feather.  Now,  drawing 
the  feathers  tight  and  snug,  he  cut  the  rib  about  half  an  inch  long 
and  completed  the  binding  by  rotation,  plus  a  final  smoothing  with  his 
thumb  nail.  In  applying  the  tendon,  he  was  careful  to  make  a  close 
spiral,  never  overlapping  his  sinew  except  at  the  last  few  turns.  Each 
arrow,  being  thus  feathered,  was  put  in  the  sunshine  to  dry.  After  a 
number  of  hours  he  would  pick  up  a  shaft  and  by  beating  it  gently 
against  his  palm,  restore  the  laminae  to  their  natural  direction,  fluffing 


1918]  Fope:  Yahi  Archery  115 

out  the  feathering.  After  having  stroked  the  thoroughly  dry  feathers 
to  settle  them,  he  trimmed  them  by  laying  them  on  a  flat  piece  of 
wood,  using  a  straight  stick  as  a  ruler  and  running  a  sharp  chip  of 
obsidian  along  this  edge.  Obsidian  flakes  are  quite  as  sharp  as  a  good 
razor,  and  cut  feathers  better. 

His  feather  usually  had  a  straight  edge,  and  had  a  height  of  % 
inch  at  the  forward  end  and  %  or  l/2  inch  at  the  nock  end.  Sometimes 
they  were  cut  in  a  slightly  concave  line,  and  usually  no  trimming  was 
done  near  the  nock,  but  the  natural  curve  of  the  feather  tip  was  left 
here,  making  a  graceful  finish  to  his  work. 

Instead  of  standing  perpendicularly  to  the  shaft,  as  has  been 
recommended  by  our  ancient  English  archers,  Ishi's  feathers  were  set 
at  an  angle  to  his  arrow  and  tended  to  fall  or  lie  closer  to  the  shaft 
after  much  use  or  being  carried  in  the  quiver.  This  position  does 
seem  to  have  the  advantage,  however,  of  giving  a  better  spin  to  the 
arrows  in  flight,  which,  of  course,  tends  toward  greater  accuracy. 
Some  of  Ishi's  feathers  were  not  more  than  three  inches  long,  and 
those  on  his  exhibition  or  war  arrows  were  the  full  length  of  a  hawk's 
pinions — almost  a  foot. 

In  none  of  his  arrows  which  were  made  in  the  wilds  was  there  any 
evidence  of  glue  between  the  feather  and  arrow  shaft ;  but  while  with 
us  he  occasionally  ran  a  little  glue  beneath  his  feather  after  binding 
it  on. 

In  his  native  state,  he  seems  to  have  used  no  protective  over  the 
sinew  to  keep  out  moisture — not  even  fat — nor  did  he  apply  any  finish 
or  varnish  to  the  surface  of  his  shafts. 

The  arrow  in  the  condition  just  described  was  now  accurately  cut 
to  a  certain  length.  His  method  of  measurement  was  to  hold  the  butt 
against  his  own  sternal  notch  and  then,  reaching  along  the  shaft  with 
his  left  hand,  almost  in  his  shooting  position  (as  described  below),  he 
cut  the  shaft  off  at  the  end  of  his  left  forefinger.  This  gave  a  length 
of  about  twenty-nine  inches.  The  cutting  of  the  shaft  was  done  with 
a  filing  motion  of  an  obsidian  knife.  Later  he  used  a  bit  of  broken 
hack-saw.  The  point  of  the  shaft  was  then  slightly  rounded,  and  if 
intended  for  small  game,  bound  with  sinew.  If  obsidian  points  were 
to  be  used,  a  notch  similar  to  that  intended  for  the  bow  string  was 
made,  and  so  cut  that  when  the  arrow  was  drawn  on  the  bow,  this 
notch  was  in  a  perpendicular  position.  The  idea  in  placing  the  head 
in  a  vertical  plane  was  that  in  this  position  it  entered  between  the 
ribs  of  an  animal  more  readily. 
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Ishi  did  not  seem  to  know  that  in  flight  an  arrow  revolves  quite 
rapidly  and  necessarily  must  shift  from  its  plane  immediately  upon 
leaving  the  bow.  With  the  old  English  archers,  the  broad-head  was 
placed  in  the  same  plane  with  the  nock,  for  the  same  mistaken  reason. 
With  the  English,  of  course,  the  bow  is  held  almost  perpendicular, 
while  with  most  Indians,  as  with  Ishi,  the  bow  has  a  more  or  less 
horizontal  position  in  shooting. 

ARROW  POINTS5 

For  making  arrowheads,  bone  and  obsidian  and  flint  were  used  by 
the  Yahi.  Flint  Ishi  designated  as  pana  k'aina  and  seemed  to  like  it 
because  of  its  varied  colors.  But  hahka  or  obsidian  was  in  commoner 
use,  and  among  the  Yahi  it  served  even  as  money.  Boulders  of  obsi- 
dian were  traded  from  tribe  to  tribe  throughout  his  country.  They 
probably  came  by  way  of  the  Hat  Creek  Indians  from  Shasta  County 
and  other  districts  where  this  volcanic  glass  was  prevalent. 

A  boulder  of  obsidian  was  shattered  by  throwing  another  rock  on 
it.  The  chunks  thus  obtained  were  broken  into  smaller  size  by  hold- 
ing a  short  segment  of  deer  horn  or  piece  of  bone  against  a  projecting 
surface,  and  smartly  striking  it  a  glancing  blow  with  a  stone.  The 
resulting  flakes  of  obsidian  best  suited  for  arrowheads  were  roughly 
three  inches  long,  an  inch  and  a  half  wide  and  half  an  inch  thick. 
Selecting  one  of  these,  according  to  its  shape  and  grain,  he  began  the 
flaking  process. 

Protecting  the  palm  of  his  left  hand  by  means  of  a  piece  of  buck- 
skin, and  resting  the  left  elbow  on  the  left  knee,  he  held  the  obsidian 
tightly  against  the  palm  by  folding  his  fingers  over  it.  The  flaker 
was  a  piece  of  deer  horn  bound  to  a  stick  about  a  foot  long.  Holding 
this  instrument  securely  in  his  right  hand,  the  stick  resting  beneath 
the  forearm  for  leverage,  lie  pressed  the  point  of  the  horn  against  the 
obsidian  edge  with  vigor,  and  fractured  or  flaked  off  a  small  bit.  By 
reversing  the  position  of  the  obsidian  in  his  hand  and  attacking  the 
opposite  edge  with  the  flaking  tool,  repeating  in  a  painstaking  way 
this  manceuver  after  several  flakings,  he  slowly  fashioned  his  arrow 
point,  making  long  deep  chips  or  light  finishing  flakes,  as  the  condi- 
tion required.  Pie  used  deer  horn  for  the  heavier  work,  but  while 
with  us  he  chiefly  employed  a  soft  iron  rod  three-sixteenths  of  an  inch 
in  diameter  and  eight  inches  long,  having  a  handle  or  padding  of  cloth 


5  Compare  the  article  by  N.  C.  Nelson,  Flint  Working  by  Ishi,  in  the  Holmes 
Anniversary  Volume,  Washington,  1916,  pp.  397—401. 
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bound  about  it  for  a  distance  of  six  inches.  The  tool  must  be  a  sub- 
stance that  will  dent  slightly  and  thus  engage  the  sharp  edge  of 
obsidian.  Tempered  steel  utterly  fails  to  serve  this  purpose.  His 
flaking  tools  were  shaped  something  like  a  screw  driver,  only  rounded 
instead  of  square  at  the  point.  These  he  filed  quite  sharp.  When  the 
obsidian  had  assumed  the  desired  triangular  shape,  he  exchanged  his 
buckskin  pad  for  a  sort  of  thumb-piece  of  the  same  material.  Hold- 
ing the  arrow  point  firmly  on  this  with  the  left  index  finger,  he  selected 
a  small  flaking  tool  about  the  side  of  a  shoemaker's  awl,  made  of  a 
wire  nail  driven  into  a  wooden  handle,  and  fashioned  the  notches  near 
the  base  of  the  arrowhead  by  pressing  the  point  of  the  flaking  tool 
against  the  ball  of  the  thumb. 

To  make  a  head  of  this  type  required  about  half  an  hour.  He 
made  them  in  all  sizes  and  shapes.  Large  spike-like  heads  were  for 
gift  arrows  and  war.  Medium  size  heads,  perhaps  1^2  inches  long, 
%  inch  wide,  and  14  inch  thick,  were  for  ordinary  deer  shooting,  while 
small,  flat  oval  heads  were  for  shooting  bear. 

Apparently  it  was  Yahi  custom  to  do  most  of  the  making  of  bows 
and  arrows  away  from  the  camp,  in  secluded  spots  particularly  favor- 
able to  this  employment.  At  least  this  was  true  of  the  making  of 
arrowheads;  partially  so,  no  doubt,  because  of  the  danger  entailed, 
and  partially  because  it  was  strictly  a  man's  job. 

Ishi  said  that  the  men  congregated  in  a  circle,  in  a  warm  sunny 
place,  painted  their  faces  with  black  mud  to  keep  the  flying  flakes 
out  of  their  eyes,  and  maintained  silence — either  for  ceremonial  pur- 
poses or  to  avoid  getting  pieces  of  flint  or  glass  in  the  mouth.  Among 
their  theories  of  disease,  the  one  which  they  most  usually  invoked  was 
the  supposed  presence  of  bits  of  obsidian  or  spines  of  cactus  and 
similar  sharp  objects  in  the  system.  The  medicine  man  gave  support 
to  this  theory,  moreover,  by  the  "magical"  extraction  of  such  objects 
from  his  patients,  by  means  of  sucking  the  painful  spot. 

If  by  chance  a  bit  of  glass  flew  in  the  eye  while  flaking  arrowheads, 
Ishi  would  pull  down  his  lower  eyelid  with  the  left  forefinger,  being 
careful  not  to  blink  or  rub  the  lid.  Then  he  bent  over,  looking  at  the 
ground,  and  gave  himself  a  tremendous  thump  on  the  crown  of  the 
head  with  the  right  hand.  This  was  supposed  to  dislodge  the  foreign 
body  from  the  eye. 

After  much  close  work  he  frequently  suffered  from  eyestrain  head- 
ache. His  distant  vision  was  excellent,  but  like  many  Indians  he  was 
astigmatic.  He  also  complained  of  fatigue  and  cramp  in  his  hands 
after  prolonged  flaking. 
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The  arrowheads  were  first  set  in  the  shaft  by  heating  pine  resin, 
and  applying  it  to  the  notched  end,  then  moulding  it  about  the  base 
of  the  obsidian  point.  When  firm,  the  point  was  further  secured  by 
binding  it  with  sinew,  back  and  forth,  about  the  tangs  and  around 
the  shaft.  Three  wraps  were  made  about  each  notch,  and  the  tendon 
was  wound  about  the  arrow  for  the  distance  of  half  an  inch  imme- 
diately below  the  arrowhead.  After  drying,  this  secured  the  head 
very  firmly  and  was  quite  smooth.  A  little  polishing  with  sandstone 
gave  a  fine  finish  to  the  binding. 

These  heads  frequently  were  kept  in  a  little  bag  of  skin,  and  not 
attached  to  the  arrow  till  a  few  hours  before  the  expected  hunt.  Extra 
heads  were  kept  in  readiness  to  substitute  for  those  broken  during 
use.  Large  oval  blades  were  bound  on  short  handles  and  used  as 
knives.  Still  larger  blades  of  the  same  type,  on  a  long  handle,  were 
used  as  spears. 

After  some  experience  in  shooting  at  targets,  Ishi  devised  a  sub- 
stitute for  the  regular  target  arrow  pile,  or  head.  He  made  blunt 
points  from  thin  brass  tubing  or  steel  umbrella  sticks,  cut  into  one 
inch  lengths.  He  filed  these  with  deep  transverse  notches  across  one 
end  and  pounded  this  portion  into  a  blunt  conical  shape.  These  heads 
he  set  on  his  shafts  with  glue. 

THE  QUIVER 

When  upon  a  prolonged  hunt,  Ishi  carried  as  many  as  sixty  arrows 
with  him,  though  his  quiver  seldom  contained  more  than  a  score.  The 
extra  arrows  he  kept  covered  with  a  skin  and  bound  with  buckskin 
thongs,  and  he  carried  them  slung  over  his  shoulder. 

His  quiver,  now  in  the  University  Museum,  was  made  from  the 
skin  of  an  otter,  the  fur  side  out,  and  the  hair  running  upward.  It 
measures  34  inches  in  length,  8  inches  in  width  at  the  upper  end,  and 
4  inches  at  the  lower.  The  skin  had  been  removed  whole,  save  for  an 
incision  over  the  buttocks.  The  hind  legs  had  been  split  and  left 
dangling,  while  the  fore  legs  were  two  sheaths  of  skin  inverted  within 
the  quiver.  The  mouth  was  sewn  with  tendon,  and  the  split  tail  served 
as  a  carrying  strap.  Four  punctures  in  the  animal's  back  showed 
where  the  toggles  of  a  salmon  spear  had  entered  and  had  had  exit, 
indicating  its  method  of  capture.  A  strip  of  buckskin  was  also  stitched 
to  the  outlet  of  the  quiver,  and,  running  inside,  was  again  stitched 
two-thirds  of  the  way  down.  Its  use  seems  to  have  been  as  a  carrying 
strap. 
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Besides  his  arrows  he  carried  his  bow  in  the  quiver,  and  slung 
all  over  the  left  shoulder.  It  was  not  easy  to  extract  arrows  from  the 
quiver  quickly,  so  it  was  customary  to  carry  a  few  in  the  hand.  These, 
during  the  act  of  shooting,  Ishi  either  laid  on  the  ground  or  held 
beneath  his  right  arm.  Owing  to  his  peculiar  method  of  shooting,  this 
did  not  interfere  when  he  drew  his  bow. 

HANDLING  OP  THE  BOW 

His  system  of  shooting  was  as  follows :  ^  Taking  his  bow  from  the 
quiver,  he  placed  the  lower  end  on  his  partially  flexed  left  thigh. 
While  he  held  the  bow  by  the  center  with  the  left  hand — its  back  was 
down — his  right  hand  caught  the  string  between  forefinger  and  thumb. 
The  other  fingers  held  the  upper  end  near  the  nock.  Now,  depressing 
the  handle  and  bending  the  bow,  he  slipped  the  loop  of  the  string  over 
the  nock.     If,  perchance,  the  string  were  too  long,  he  unstrung  the 


Ishis 
how  hand. 


bow  and  twisted  the  string  till  it  shortened  to  the  proper  length,  when 
he  again  bent  and  braced  his  bow.  When  strung,  the  distance  between 
the  string  and  the  hand  grip  was  about  four  and  a  half  inches.  He 
then  would  place  four  or  five  arrows  beneath  his  right  arm,  points  to 
the  front,  leaving  one  in  the  hand.  Holding  the  bow  diagonally  across 
the  body,  the  upper  end  to  the  left,  he  "nocked"  his  arrow  by  lay- 


120 


University  of  California  Publications  in  Am.  Arch,  and  Etlin.       [Vol.  13 


ing  it  on  the  right  side  of  the  bow.  It  crossed  the  middle  of  the  bow 
where  the  first  and  second  fingers  of  the  left  hand  received  it  and  held 
it  from  slipping ;  it  was  also  a  little  distance  away  from  the  bow.  This 
refinement  of  technique  was  necessary  to  avoid  rubbing  the  feathers, 
which  were  longer  than  the  space  between  the  bow  and  the  string. 
The  bow  itself  he  clamped  in  the  notch  between  the  thumb  and  fingers 
of  the  left  hand.  He  did  not  grip  it  tightly,  even  when  full  drawn. 
It  poised  in  this  notch,  and  even  when  the  arrow  was  released  it  was 
only  retained  from  springing  from  the  hand  by  a  light  touch  of  his 
fingers.  Some  Indians,  he  said,  had  a  little  strap  on  the  handle  to 
prevent  the  bow  jumping  out  of  the  hand. 

The  arrow,  when  full  drawn,  rested  on  the  bow,  steadied  in  position 
by  the  slight  touch  of  his  thumb  on  one  side,  the  middle  finger  tip  at 
the  other.  When  the  arrow  left  the  string,  at  the  moment  of  release, 
the  bow  revolved,  or  turned  over  completely,  in  his  hand,  so  that  the 
back  of  the  bow  was  toward  him. 


Ishi's  release 


The  arrow  release  (the  letting  fly  of  the  arrow)  was  a  modification 
of  that  known  as  the  Mongolian  type.  That  is,  he  "drew"  the  bow 
with  the  right  thumb  flexed  beneath  the  string.  On  the  thumb  nail 
he  laid  the  end  of  the  middle  finger,  to  strengthen  the  hold.  The 
index  finger,  completely  flexed,  rested  on  the  arrow  to  keep  it  from 
slipping  from  the  string.  The  extremities  of  the  feathers,  being  near 
the  nock,  were  neatly  folded  along  the  shaft  in  the  grip  of  these 
fingers,  to  prevent  them  from  being  ruffled. 

Ishi  knew  of  several  releases,  saying  that  certain  other  tribes  used 
them.  The  primary  type,  that  where  the  arrow  butt  is  gripped  between 
the  thumb  and  the  flexed  forefinger,  lie  said  certain  Indians  used, 
and  it  seemed  to  be  a  criterion  of  strength. 
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There  are  five  known  types  of  arrow  release  or  methods  of  holding 
the  arrow  on  the  string  while  the  bow  is  drawn.  These  were  determined 
and  named  by  E.  S.  Morse." 

The  Primary  release  is  that  most  naturally  used  by  the  novice. 
He  draws  the  arrow  by  pinching  it  between  his  thumb  and  flexed 
forefinger.  This  is  not  a  strong  grip  on  the  arrow,  though  practice 
undoubtedly  strengthens  the  hold.  No  robust  archery,  according  to 
English  standards,  has  ever  been  done  with  this  release.  Yet  it  is 
the  only  one  reported  from  many  primitive  peoples,  perhaps  even  the 
method  most  commonly  followed  by  uncivilized  tribes. 

The  Secondary  release  is  similar,  but  the  middle  finger  assists  in 
the  pull  by  pressing  on  the  string. 

The  Tertiary  release  holds  the  arrow  between  the  thumb  and 
straightened  forefinger.  It  may  also  place  other  fingers  on  the  string 
to  assist  in  the  pull. 

The  Mongolian  or  Asiatic  release  is  chiefly  used  with  the  composite 
bow,  and  consists  of  pulling  the  string  with  the  flexed  thumb,  more  or 
less  supported  by  the  other  fingers,  while  the  arrow  is  merely  steadied 
in  position  by  contact  with  the  forefinger,  and  by  being  held  in  the 
angle  between  the  thumb  and  forefinger.  This  method  reaches  full 
effectiveness  when  a  sharp-edged  thumb  ring  is  worn  to  engage  the 
string. 

The  Mediterranean  release  was  known  to  the  ancients  and  is  that 
used  in  English  archery  and  by  the  Eskimo.  The  first  three  fingers, 
unassisted  by  the  thumb,  draw  the  string,  while  the  engaged  arrow 
rests  between  the  first  and  second  fingers. 

Ishi's  release  is  of  peculiar  interest  because  its  precise  type  has 
never  been  described  before ;  also  because  the  fundamental  method  of 
which  it  is  a  variety,  the  Mongolian,  has  until  now  not  been  reported 
in  America. 

A  series  of  tests  of  the  comparative  strength  of  these  various  arrow 
releases,  made  by  the  writer  with  a  spring  scale  attached  to  an  arrow 
and  cord,  yields  the  following  average  pulls : 

Primary,  25  pounds. 

Primary,  with  an  arrow  having  a  grip  or  notch  in  the  end  to  assist  the  draw, 

35  pounds. 
Secondary,  40  pounds. 
Tertiary,  60  pounds. 
Mongolian,  45  pounds. 

Mongolian,  with  a  Japanese-type  shooting  glove  to  protect  the  thumb,  55 
pounds. 
Mediterranean,    80    pounds. 


o  Bulletin  of  the  Essex  Institute,  Salem,  xvn,  145-198,  1885. 
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Greater  experience  may  have  somewhat  favored  the  result  for  the 
Mediterranean  method,  but  there  is  no  doubt  that  it  is  the  most  power- 
ful of  all  known  releases. 

As  Ishi  drew  with  the  back  of  his  hand  uppermost,  he  extended  his 
bowarm  horizontally  and  kept  it  straight,  midway  between  a  lateral 
and  forward  position.  His  right  hand  he  drew  till  its  back  came 
beneath  his  chin,  the  end  of  his  radius  touching  the  top  of  his  sternum. 
Thus  he  looked  straight  along  his  arrow  with  both  eyes  open.  In  this 
position  his  eyes  were  considerably  above  the  nock  of  the  arrow  and 
he  therefore  had  to  allow  for  over-shooting  his  mark. 

He  changed  the  position  of  his  drawing  hand  for  different  ranges. 
For  near  shots,  his  right  hand  was  often  drawn  as  high  as  his  mouth. 
His  extreme  length  of  draw  was  not  over  twenty-six  inches,  while  for 
small  game  and  near  shots  he  shortened  this  to  eighteen  or  twenty 
inches.  He  never  drew  any  shaft  to  the  head.  In  drawing,  his  right 
arm  was  held  close  to  the  body,  while  ,the  shoulder  was  markedly 
elevated.  This  gave  him  a  hunched  appearance,  but  it  permitted  him 
to  hold  arrows  under  his  arm,  and  in  other  ways  must  have  favored 
his  peculiar  mode  of  shooting.  It  also  threw  his  right  arm  and  fore- 
arm into  the  same  plane  with  his  bow. 

Before  making  any  careful  shot  it  was  his  invariable  habit  to 
glance  down  his  arrow  and  straighten  with  his  fingers  any  slight 
curvature  that  might  be  present. 

Nocking,  drawing,  aiming,  and  releasing,  all  were  done  within 
three  seconds.  He  dwelt  on  his  aim  about  a  second,  and  shot  entirely 
by  intuition,  not  by  point  of  aim.  For  long  shots  he  attempted  to  assist 
the  flight  of  his  arrow  by  quickly  pushing  forward  his  bow  arm  as 
he  shot. 

A  point  blank  range  is  that  condition  in  aiming  where  the  tip  of 
the  arrow  seems  to  rest  on  the  object  to  be  hit.  With  him  this  was  about 
fifty  yards,  and  at  over  sixty  yards  his  bow  hand  obscured  his  vision,  so 
that  he  first  aimed,  then  further  elevated  his  bow  hand  before  releasing. 
With  the  English  method  of  shooting,  where  the  arrow  lies  at  the  left 
of  the  bow,  the  hand  does  not  interfere  with  the  vision,  unless  in  shots 
of  more  than  a  hundred  yards,  because  the  left  eye  can  see  past  the 
hand. 

After  discharge  of  his  arrow,  Ishi  maintained  his  shooting  position 
for  a  second,  as  good  archers  always  do.  He  preferred  to  shoot  kneel- 
ing or  squatting;  this  seems  to  have  been  the  best  posture  for  game 
shooting.    In  kneeling,  he  usually  placed  his  right  knee  on  the  ground. 
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Shooting  with  us,  especially  at  targets,  he  stood  facing  the  target,  or 
turning  his  left  side  slightly  toward  it.  His  position  was  rather 
insecure,  knees  flexed  a  trifle,  feet  about  four  inches  apart.  His  body 
he  held  quite  erect,  though  in  stalking  game  he  shot  from  a  crouching 
position. 

He  never  used  a  wrist  guard  or  "bracer"  on  his  left  arm  to  pro- 
tect it  from  the  string,  although  he  nearly  always  pulled  up  his  shirt 
sleeve.  This  was  to  avoid  striking  any  clothing  with  the  string,  which 
would  check  the  flight  of  the  arrow.  At  times  the  string  did  strike 
his  forearm,  and  bruise  it,  and  after  prolonged  shooting  his  left  wrist 
was  often  sore  and  ecchymosed.  Leather  protection  for  his  forefinger 
he  sometimes  used  in  target  shooting,  but  neither  the  glove  nor  bracer 
seemed  needed  for  the  intermittent  shooting  during  a  hunt. 

In  nocking  his  arrow,  he  paid  no  particular  attention  to  the  cock 
feather,  or  that  opposite  the  nock.  It  rested  against  the  bow  as  often 
as  away  from  it.  With  nearly  all  modern  archers,  this  is  considered 
very  bad  technique.  Since  most  of  the  feathers  were  soft,  this  however 
did  not  seem  much  to  disturb  the  flight  of  the  arrow. 

ISHI'S  RECORDS  WITH  THE  BOW 

There  are  no  records  of  aboriginal  archery  with  which  to  compare 
those  of  civilized  times.  That  the  American  Indian  was  a  good  shot  is 
conceded  by  all  who  know  him,  and  fiction  makes  him  out  an  incom- 
parable archer,  capable  of  deeds  outrivaling  those  of  William  Tell  and 
the  redoubtable  Robin  of  Sherwood  Forest.  But  no  authentic  scores 
exist.  It  is  therefore  a  privilege  to  have  been  able  to  compare  the 
shooting  of  an  unspoiled  American  Indian  with  that  of  modern  archers. 

So  far  as  target  shooting  is  concerned,  it  is  well  known  that  the 
greatest  archer  of  all  times  was  Horace  Ford  of  England,  whose  records 
of  1857  were  not  approached  by  any  in  history,  and  have  not  been 
surpassed  since. 

There  are  two  well  recognized  rounds  in  archery.  The  English  or 
York  round  consists  in  shooting  six  dozen  arrows  at  one  hundred  yards, 
four  dozen  at  eighty  yards,  and  two  dozen  at  sixty  yards,  and  adding 
the  score  thus  attained.  The  American  round  consists  in  shooting 
thirty  arrows  at  each  of  the  distances,  sixty,  fifty,  and  forty  yards. 
The  target  used  is  a  circular  straw  mat  four  feet  in  diameter,  four 
inches  thick,  covered  with  a  facing  on  which  are  five  concentric  rings. 
The  central  ring  or  gold  is  nine  and  one-half  inches  in  diameter,  while 
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each  circle  is  one-half  this  in  width.     Their  values  are  9,  7,  5,  3,  1 
points. 

Because  of  the  great  distance,  and  his  inability  to  hit  the  target 
often  enough  to  warrant  compiling  a  score,  Ishi  seldom  shot  the  York 
round.  But  we  have  many  records  of  his  scores  at  the  American 
round.  It  must  be  conceded  that  an  archer  may  be  a  poor  target  shot 
and  yet  at  the  same  time  be  a  practical  and  accurate  archer  in  hunting. 
Ishi's  best  scores  at  the  American  round  are  as  follows,  30  arrows  being 
shot  at  each  distance : 

October  23,  1914. 

60  yards,  10  hits,  32  score 

50  yards,  20  hits,  92  score,  2  golds 

40  yards,  19  hits,  99  score,  2  golds 

Total 49  hits,  223  score  4  golds 

May  30,  1915. 

60  yards,  13  hits,  51  score 

50  yards,  17  hits,  59  score 

40  yards,  23  hits,  95  score,  1  gold 

Total 53  hits,  205  score,  1  gold 

The  best  score  for  the  American  round  is  at  present  held  by  E.  J. 
Rendtorff,  and  is  thus  recorded  : 

60  yards,  30  hits,  208  score 
50  yards,  30  hits,  226  score 
40  yards,  30  hits,  234  score 

Total 90  hits,  668  score 

A  good  score  will  total  90  hits,  500  score.  My  own  best  round  is  88 
hits,  538  score. 

At  ten  and  twenty  yards  Ishi  was  proportionately  much  more 
accurate,  and  while  not  consistent,  he  could  hit  objects  three  or  four 
inches  in  diameter  with  such  frequency  that  it  was  a  commonplace 
event.  Out  of  every  five  arrows,  one  or  two  surely  would  reach  the 
mark.  In  his  native  state,  his  targets  were  small  bundles  of  straw 
about  the  size  of  a  rabbit  or  quail,  or  he  shot  at  a  small  hoop  in  motion. 

At  shooting  on  the  wing  or  at  running  game,  he  did  not  seem  to 
be  correspondingly  adept.  At  so-called  turtle  shooting,  or  shooting 
up  in  the  air  and  having  the  arrow  strike  the  object  in  descent,  lie  was 
not  proficient.  In  rapid  shooting  he  could  just  discharge  his  third 
arrow  while  two  were  in  the  air;  unlike  the  alleged  performance  of 
Hiawatha,  he  could  not  keep  ten  shafts  aloft  at  once.  Catlin  reports 
that  the  Mandans  could  keep  eight  arrows  in  the  air  at  one  time. 
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Ishi's  greatest  flight  shot  was  185  yards.  No  doubt  had  he  prepared 
himself  for  distance  shooting  he  could  have  surpassed  this ;  but  using 
his  40-pound  hunting  bow  and  the  lightest  arrow  in  his  quiver,  this  was 
his  extreme  length.  After  Ishi's  death,  I  shot  his  bow,  with  an  espe- 
cially light  arrow  with  a  closely  cropped  feather,  a  distance  of  200 
yards.  The  greatest  modern  shot  was  that  done  by  Ingo  Simon,  at  La 
Toquet,  France,  in  1914,  of  459  yards,  with  a  very  old  Turkish  com- 
posite bow.  The  greatest  recorded  flight  shot  with  the  English  long 
bow  was  made  by  John  Rawlins  in  1794,  a  distance  of  360  yards. 
The  best  American  flight  shot  is  290  yards,  done  by  L.  W.  Maxson,  in 
1891.  Shooting  a  six-foot  yew  bow  weighing  75  pounds  with  a  flight 
arrow,  my  own  best  shot  is  275  yards. 

To  ascertain  the  casting  power  of  what  Ishi  considered  an  ideal  bow, 
I  had  him  select  one  that  he  considered  the  best,  from  the  entire  num- 
ber in  the  Museum.  This  was  a  Yurok  bow  of  yew  heavily  backed  with 
sinew  and  corresponded  closely  in  proportions  to  those  of  his  own  make. 
After  warming  it  carefully  and  bracing  it,  Ishi  shot  a  number  of  light 
flight  arrows^  His  greatest  east  was  only  175  yards.  Its  weight  was 
less  than  40  pounds. 

Besides  the  fact  that  Ishi,  in  common  with  all  savages,  failed  to 
understand  the  optics  and  ballistics  of  archery,  his  arrows  were  of 
such  unequal  weight  and  dissimilar  shape  and  size,  that  it  is  not  sur- 
prising that  his  markmanship  was  erratic.  A  difference  of  ten  grains 
in  the  weight  of  a  shaft,  or  a  slight  difference  in  the  height  of  the 
feathers,  will  cause  an  arrow  shot  sixty  yards  to  fly  several  feet  higher 
or  lower  than  its  predecessor. 

The  length  of  time  required  for  Ishi's  hunting  shafts  to  fly  100 
yards  was  4  seconds.  The  angle  of  trajection  was  30  degrees.  The 
weight  of  these  arrows  was  1  ounce ;  their  power  of  penetration  was 
sufficient  to  pierce  our  target,  which  consisted  of  a  piece  of  oil  cloth,  2 
gunny  sacks,  and  4  inches  of  straw  target,  entirely  traversing  these 
bodies.  A  steel  hunting  point,  shot  from  40  yards,  readily  penetrated 
an  inch  into  pine.  On  striking  a  tree,  the  entire  point  and  an  inch  of 
the  shaft  were  often  buried  in  the  trunk. 

The  angle  of  elevation  necessary  for  his  arrow  to  fly  one  hundred 
yards  is  much  greater  than  that  needed  for  our  target  arrows.  Shoot- 
ing a  48-pound  bow  with  a  five-shilling,  or  one-ounce  arrow,  my  eleva- 
tion is  15  degrees,  while  under  the  same  conditions  with  a  65-pound 
bow  it  is  as  low  as  10  degrees.  The  time  required  for  a  100-yard  flight 
of  this  latter  is  2%  seconds.  The  average  velocity  of  an  arrow  is 
reckoned  at  120  feet  a  second. 
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HUNTING 

At  a  very  early  period  in  our  association  with  the  Yahi,  we  under- 
took various  little  hunting  excursions,  and  upon  two  occasions  went 
upon  extended  trips  into  the  mountains. 

In  shooting  small  game,  such  as  quail,  squirrels,  and  rabbits,  Ishi 
was  very  proficient.  His  method  was  that  of  still  hunting ;  walking 
over  the  ground  very  quiet  and  alert,  always  paying  particular  atten- 
tion to  wind,  noise,  and  cover.  He  was  indefatigable  in  the  persistence 
with  which  he  stalked  game,  and  seldom  left  a  clump  of  brush  in 
which  he  knew  or  suspected  the  presence  of  game,  until  all  means  of 
getting  it  had  been  tried. 

His  vision  was  particularly  well  trained,  and  invariably  he  sighted 
the  game  first.  This  acumen  was  manifest  also  in  the  finding  of  arrows. 
Ishi  nearly  always  could  find  a  shaft  in  the  grass  or  brush  where  we 
overlooked  it. 

He  shot  rabbits  as  close  as  five  yards.  On  the  other  hand  I  have 
seen  him  shoot  a  squirrel  through  the  head  at  forty  yards.  The  usual 
killing  distance  was  between  ten  and  twenty  yards.  Game  was  nearly 
always  shot  while  standing  still,  although  an  occasional  rabbit  was  shot 
running.  Arrows  striking  these  small  animals  frequently  passed  com- 
pletely through  them.  Death  did  not  always  result  from  the  first 
shot,  and  one  or  more  additional  arrows  were  sometimes  necessary  to 
kill. 

If  a  rabbit  were  shot  and  caught,  Ishi  would  break  all  its  legs  with 
his  hands,  then  lay  it  on  the  ground  to  die  from  the  shock.  This  seems 
to  have  been  a  hunting  custom,  and  he  seemed  to  dislike  having  the 
animal  die  in  his  hands.  Later,  he  adopted,  with  us,  the  more  humane 
method  of  tapping  his  game  on  the  head  to  kill  it. 

Animals  shot  at  do  not  always  become  alarmed,  should  the  arrow 
miss  them,  but  often  permit  several  shots  to  be  made.  Quail  struck 
with  an  arrow  in  fleshy  parts,  sometimes  fly,  or  attempt  to  fly,  with 
the  missile  transfixing  them,  and  are  only  detained  by  its  catching  in 
the  brush  or  foliage  of  trees. 

In  hunting  deer,  Ishi  was  particularly  careful  hi  the  observance  of 
several  essential  precautions.  He  would  eat  no  fish  on  the  day  prior 
to  the  hunt,  because  the  odor  could  be  detected  by  deer,  he  said ;  nor 
would  he  have  the  odor  of  tobacco  smoke  about  him.  The  morning  of 
the  hunt  Ishi  bathed  himself  from  head  to  foot,  and  washed  his  mouth. 
Eating  no  food,  he  dressed  himself  in  a  shirt,  or  breech  clout.     Any 
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covering  on  the  legs  made  a  noise  while  in  the  brush,  and  a  sensitive 
skin  rather  favored  cautious  walking.  While  Ishi  was  proud  of  his 
shoes  acquired  in  civilization,  he  said  they  made  a  noise  like  a  horse, 
and  he  immediately  discarded  them  when  any  real  work  in  the  field 
was  encountered.  In  climbing  cliffs,  or  crossing  streams  or  trunks  of 
trees,  he  first  removed  his  shoes.  So  in  hunting  he  preferred  to  go 
barefoot,  and  the  strength  of  his  perfectly  shaped  feet  gave  him  a 
very  definite  advantage  over  his  civilized  companions. 

It  was  a  custom  among  his  people  to  practice  venesection  before 
hunting  expeditions.  Prom  Ishi's  description,  it  appeared  that  this 
consisted  of  simple  scarification  over  the  flexor  sides  of  the  forearm 
and  calf  of  the  leg.  This  was  supposed  to  strengthen  and  increase 
the  courage  of  the  hunter.  Small  chips  of  obsidian  were  used  in  this 
process. 

In  hunting  deer,  Ishi  used  the  method  of  ambush.  It  was  customary 
in  bis  tribe  to  station  archers  behind  certain  rocks  or  bushes  near 
well  known  deer  trails.  Then  a  band  of  Indians  beat  the  brush  at  a 
mile  or  so  distant,  driving  toward  those  in  hiding.  Upon  our  trip 
into  Tehama  County  with  Ishi,  he  showed  us  old  deer  trails  near  which 
curious  small  piles  of  rock  were  located  at  intervals  hardly  exceeding 
ten  yards.  These  he  indicated  as  ancient  spots  of  ambush.  They  were 
just  large  enough  to  shield  a  man  in  a  crouching  position.  The  moss 
and  lichen  on  them  spoke  of  considerable  age.  One  would  hardly 
notice  them  in  a  boulder  country,  but  the  evidence  of  crude  masonry 
was  apparent  when  ene's  attention  was  called  to  them. 

In  approaching  game,  Ishi  would  rather  skirt  an  entire  mountain 
than  come  up  on  the  wind  side.  His  observance  of  this  rule  was  almost 
an  obsession.  He  tested  the  wind  by  wetting  his  little  finger.  In  travel 
over  the  country,  certain  places  would  appeal  to  him  as  ground  favor- 
able for  rabbits,  quail,  squirrel,  wildcats,  or  bear. 

His  hut  in  Deer  Creek  canon  was  built  on  an  old  bear  trail,  many 
of  these  animals  having  been  trapped  within  a  few  miles  by  an  old 
hermit-like  trapper  of  those  parts.  Years  ago  this  same  man  caught 
an  old  Indian  in  his  bear  trap,  maiming  him  for  life.  Ishi  admitted 
that  this  Indian  was  his  relative,  perhaps  his  uncle  or  stepfather. 

When  in  a  part  of  the  country  suitable  for  rabbits,  Ishi  would 
hide  himself  behind  a  bush  and  give  the  rabbit  call.  This  consists  of  a 
kissing  sound,  made  by  the  lips  with  two  fingers  pressed  against  them. 
It  is  a  shrill,  plaintive  squeak  or  cry,  identical  with  that  made  by  a 
rabbit  in   distress.     He   repeated   it   often,   and  with   heart-rending 
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pathos.  He  said  that  jackrabbits,  wildcats,  coyotes,  and  bear  would 
come  to  the  call.  The  first  came  to  protect  its  young ;  the  others  came 
expecting  food.  Upon  one  afternoon's  hunt,  to  test  the  truth  of  his 
assertions,  I  had  Islii  repeat  this  call  twelve  times.  From  these  dozen 
calls  came  five  rabbits,  and  one  wildcat  emerged  from  the  brush  and 
approached  us.  Some  rabbits  came  from  a  distance  of  one  hundred 
and  fifty  yards,  and  approached  within  ten  yards.  The  wildcat  came 
within  fifty  yards,  and  permitted  me  to  discharge  five  arrows  at  him 
before  a  glancing  hit  sent  him  into  the  forest. 

As  the  game  drew  near,  Ishi  kept  up  a  sucking  sort  of  kiss  with  his 
lips  while  he  adjusted  an  arrow  on  the  bow.  When  the  game  was 
within  a  dozen  yards,  he  shot. 

He  also  used  a  call  for  deer,  which  he  said  was  effective  only  when 
the  does  were  with  fawns.  He  took  a  new,  tender  leaf  of  a  madrone 
tree,  folded  it  lengthwise,  and  placing  it  between  his  lips,  sucked 
vigorously.  The  sound  produced  was  somewhat  similar  to  that  made 
when  a  small  boy  blows  on  a  blade  of  grass  held  between  his  thumbs. 
It  resembles  the  plaintive  bleat  of  a  fawn. 

In  decoying  deer,  Ishi  also  used  a  deer's  head.  He  had  one  in  his 
original  camp  from  which  the  horns  had  been  removed,  and  it  was 
stuffed  with  leaves  and  twigs.  This  he  placed  on  his  head,  and  raising 
it  above  a  bush,  attracted  the  attention  of  his  game,  stimulating  its 
curiosity  while  luring  it  within  bow  shot. 

In  none  of  our  trips  with  Ishi  were  we  able  to  kill  a  deer.  Upon 
several  occasions  we  secured  shots,  but  owing  to. the  distance,  fall  of 
the  ground,  or  lack  of  accuracy,  we  failed  to  hit.  The  nearest  shot 
was  at  sixty  yards,  and  this  is  well  beyond  the  Indian  range  of  effective- 
ness. That  it  is  possible,  however,  to  kill  large  game  with  the  bow. 
we  proved  upon  a  subsequent  hunting  expedition  with  Mr.  W.  J. 
Compton.  We  shot  and  killed  two  deer  with  the  English  long  bow. 
One  of  these  bucks  Mr.  Compton  shot  running  at  65  yards.  The  steel 
pointed  arrow  penetrated  the  chest  and  protruded  a  foot  the  other 
side,  breaking  off  as  the  deer  bounded  through  the  brush.  This  animal 
died  after  running  about  200  yards.  I  shot  another  buck  at  45  yards. 
The  arrow,  penetrating  just  back  of  the  diaphragm,  caused  an  intense 
intra-abdominal  hemorrhage,  and  death  resulted  after  this  deer  had 
run  a  quarter  of  a  mile.  This  would  indicate  that  the  Indians  would 
have  had  little  difficulty  in  striking  down  game.  The  arrows  used  by 
us  were  of  the  type  of  the  old  English  broad  head,  29  inches  long, 
weighing  from  one  ounce  to  an  ounce  and  a  half,  heavily  feathered. 
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and  having  steel  heads  one  and  one-half  inches  long  by  one  inch  wide. 
Mr.  Compton  shot  a  six-foot  yew  bow  weighing  65  pounds,  while  mine 
was  a  sinew-backed  yew  bow  5  feet,  10  inches  long,  weighing  54  pounds. 

In  one  deer  killed  with  a  rifle,  I  tested  the  penetrating  power  of 
Ishi's  arrows.  Stationed  at  thirty  yards,  he  drove  one  arrow  through 
the  neck,  half  the  shaft  entering ;  the  second  shot  struck  the  spine  and 
probably  would  have  caused  paralysis ;  the  third  arrow  entered  the 
thorax  back  of  the  scapula,  its  head  piercing  the  opposite  chest  wall. 
This  also  would  have  been  fatal.7 

In  shots  at  buzzards,  hawks,  and  gulls  in  flight,  it  often  occurred 
that  an  arrow  coming  very  close  was  dodged  by  these  birds.  To  make 
this  less  possible,  Ishi  smeared  his  arrow  shaft  with  black  mud,  and 
selected  one  with  a  close-cropped  feather,  that  it  might  be  less  con- 
spicuous and  more  silent  than  usual. 

Our  bad  luck  in  deer  hunting  Ishi  ascribed  to  the  fact  that  I  had 
killed  a  rattlesnake  on  the  trail.  He  respected  these  reptiles,  and 
always  preferred  to  walk  around  a  snake,  wishing  him  well  and  leaving 
him  unharmed. 

Besides  using  the  ambush,  Ishi  waited  at  deer  licks  to  secure  his 
venison.  He  had  no  special  care  for  female  deer,  but  considered  them 
all  good  meat.  He  also  shot  fawns  if  needed  for  food.  Those  were  the 
days  of  abundance  of  game,  and  the  Indian  killed  only  for  food. 

He  preseiwed  his  deer  meat  by  a  process  of  curing  in  smoke,  just 
as  all  hunters  today  make  jerky.  The  deer  hide  he  or  more  likely  his 
female  relatives,  prepared  by  first  rubbing  in  the  brains  and  later  by 
drying  and  scraping.  Ishi  himself  did  not  setm  to  know  how  to  make 
a  fine  quality  of  buckskin.  His  needlework  and  moccasin  making  were 
also  not  of  an  advanced  type.  In  the  University  Museum  we  have  a 
fur  robe,  previously  the  property  of  Ishi.  It  is  composed  of  many  wild- 
cat and  raccoon  skins  sewn  together.  Here  the  preparation  is  of  a  very 
good  type.  The  furs  are  soft,  fairly  smooth  and  seem  to  have  been 
smoked.  This  process  of  smoking,  common  among  Indians,  saturates 
the  hide  with  creosote  compounds,  thus  preserving  the  tissue  from 
bacteria  and  parasites,  while  it  renders  it  soft  and  somewhat  water- 
proof. The  absence  of  wounds  in  these  skins  suggests  that  Ishi  used  a 
trap  or  snare  rather  than  the  bow,  to  secure  the  pelts. 

Ishi  told  us  many  times  the  methods  he  and  his  people  used  in 
killing  bear.  It  was  their  ancient  custom  for  a  number  of  men  to 
surround  an  animal,  building  a  circle  of  fire  about  him.    They  then  dis- 


"  There  are  interesting  facts  on  the  penetrating  power  of  the  arrow  in  Thomas 
Wilson's  Arrow  Wounds,  in  the  American  Anthropologist,  n.  s.,  in,  513-600,  1901. 
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charged  arrows  at  him,  attempting  to  shoot  him  in  the  mouth,  and 
preferring  to  use  rather  small  obsidian  points,  thinking  that  these 
made  a  more  severe  wound.  If  the  animal  charged  an  Indian,  he 
defended  himself  with  a  fire  brand,  while  the  other  members  of  the 
partly  shot  the  bear  with  arrows.  The  shooting  distance  seems  to  have 
been  twenty  yards  or  less.  The  whole  process  seems  to  have  been  one 
of  baiting  and  slowly  wearing  down  the  animal  by  hemorrhage  and 
fatigue. 

Among  the  specimens  obtained  by  the  University  Museum  is  a 
skin  of  a  cinnamon  bear,  which  was  shot  by  Ishi  perhaps  twenty-five 
years  ago.  It  presents  two  cuts  that  indicate  arrow  and  knife  wounds. 
Ishi  said  that  he  killed  this  by  shooting  it  with  an  arrow  in  the  heart 
region,  and  later  dispatching  it  with  a  short  spear  or  obsidian  knife. 
Owing  to  our  imperfect  language  communication,  and  Ishi's  natural 
modesty,  we  were  unable  to  get  minute  details  of  this  feat,  but  appar- 
ently the  Indian  killed  the  beast  single-handed. 

Shooting  fish  with  the  bow  does  not  seem  to  have  been  one  of  his 
occupations.  He  used  a  salmon  spear  most  expertly,  and  he  also 
poisoned  fish  by  putting  the  beaten  fruit  of  squirting  cucumber  in 
trout  pools.  Fishhooks  he  made  of  bone,  and  wicker  weirs  were  con- 
structed for  trout ;  but  these  things,  of  course,  are  not  a  part  of  archery. 

Poisoned  arrows  he  never  used,  although  he  knew  of  a  method  of 
making  poison.  This  was  to  induce  a  rattlesnake  to  discharge  its 
venom  into  a  piece  of  deer  liver,  when,  after  putrefaction,  the  arrow- 
heads were  smeared  with  this  combined  bacterial  poison  and  venom. 

Ishi  could  imitate  the  call  of  many  birds  and  small  animals,  and  his 
name  for  these  creatures  had  a  remarkable  phonetic  resemblance  to 
their  call.  Mountain  quail  he  named  tsakaka;  the  wild  goose  was 
wami;  the  gray  squirrel,  dadichu.  These  lower  animals  lie  believed 
fellow  creatures,  and  all  had  acted  human  parts  at  times.  The  lizards, 
because  of  their  hands,  once  made  bows  and  arrows.  Their  bobbing 
motion,  when  on  a  sunny  rock,  was  work  of  some  sort.  The  yellow 
tendrils  of  the  love  vine  or  dodder  were  made  by  them  at  night  to 
snare  deer.  The  barking  squirrel  in  the  treetop  told  him  of  a  near-by 
fox  or  wildcat.  A  story  was  built  around  every  animal,  and  these 
mythical  ideas  he  believed  must  be  taken  into  consideration  when 
hunting. 

Various  places  had  odors  suggestive  of  certain  animals.  Ishi  said 
that  white  men  smelled  bad,  like  a  horse. 

To  have  a  bow  break  in  the  hand  while  shooting,  Ishi  considered 
a  very  serious  omen  and  a  portent  of  sickness.    Thus  he  accounted  for 
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an  attack  of  paratyphoid  fever  which  one  of  us  contracted.  He  him- 
self had  two  bows  shatter  in  his  grasp,  and  doubtless  this  and  several 
other  malign  influences  incident  to  our  civilization,  in  his  mind,  con- 
tributed as  causes  of  his  own  last  illness.  During  the  declining  days 
of  his  life,  the  one  thing  that  brought  that  happy  smile  to  his  face 
which  characterized  him,  was  the  subject  of  archery.  A  little  work, 
feathering  arrows  or  binding  points  on  with  sinew,  gave  him  more 
pleasure  than  any  diversion  we  could  offer.  Even  when  too  weak  to 
work,  he  liked  to  show  me  some  little  trick  or  method  in  making  a 
shaft  or  backing  a  bow.  To  the  last  his  heart  was  in  the  game.  When 
he  died  and  was  cremated  according  to  the  custom  of  his  people,  we 
placed  by  his  side  some  tobacco,  ten  pieces  of  dentalium  shell,  a  little 
acorn  meal,  a  bit  of  jerky,  his  fire  sticks,  a  quiver  full  of  arrows,  and 
his  bow. 


EXPLANATION  OF  PLATES 

PLATE  22 
Death  mask  of  Ishi  who  died  of  pulmonary  tuberculosis,  March  25,  1916. 
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DEATH    MASK    OF    ISHI 


PLATE   23 

Fig.  1. — Hickory  bow,  backed  with  glued  catgut.  Made  in  1914.  A  strong 
shooting  bow,  often  used  by  Ishi.  University  of  California  Museum  of  Anthro- 
pology, specimen  number  1-19867. 

Fig.  2. — Unbacked  ash  bow,  broken  in  use.  It  is  much  longer  than  Ishi 
usually  made,  54  inches.     Museum  number  1-19451. 

Fig.  3. — A  yew  bow,  made  on  the  normal  proportions,  backed  with  deer 
tendon.  This  specimen  was  broken  in  testing,  before  application  of  the  backing. 
Museum  number  1-19452. 

Fig.  4. — Oregon  yew  bow,  backed  with  thin  rawhide.  This  was  one  of 
Ishi 's  best  bows,  used  most  at  targets.  Museum  number  1-19590.  Length,  44 
inches.    The  hand  grip,  on  all  the  above  specimens,  is  woolen  tape. 

Fig.  5. — Quiver  of  otter  skin.  Specimen  number  1-19566.  The  contained 
bow  and  arrows  were  made  by  Ishi  at  the  Museum.  The  quiver  is  an  original 
piece,  taken  when  the  camp  of  his  people  was  discovered  in  1908. 
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YAHI   BOWS  AND   QUIVER 


PLATE  24 

Figures  1  to  3  are  old  Yahi  arrows;  4  to  9,  specimens  made  while  Ishi  was  at 
the  Museum. 

Fig.  1. — Shaft  of  hazel,  foreshaft  of  some  heavier  wood,  possibly  dogwood. 
There  is  a  notch  for  a  head,  but  this  is  missing.  Buzzard  wing  feathers. 
Length,  29%  inches,  weight  320  grains.  University  of  California  Museum  of 
Anthropology,  number  1-19577. 

Fig.  2. — The  same  type  as  above,  feathers  a  trifle  longer.  Both  are  painted 
with  alternate  red  and  blue  rings  and  intervening  wavy  lines.  Museum  number 
1-19578. 

Fig.  3. — The  shaft  is  like  the  preceding,  but  the  point  is  here  preserved. 
It  is  a  small  serrated  head  of  window  glass.  There  is  blood  on  the  arrow. 
Museum  number  1-19579. 

Fig.  4. — A  one-piece  hazel  shaft,  feathered  with  turkey  feathers,  pointed 
with  an  obsidian  head.  Commercial  pigments  and  shellac  embellish  this  arrow. 
Number   1-19864. 

Fig.  5. — This  is  the  type  of  arrow  Ishi  adopted  after  living  in  civilization. 
It  is  made  of  a  ^6  birch  dowel,  gayly  painted,  feathered  with  blue  heron 
feathers  and  is  tipped  with  a  steel  head,  sinew  bound.     Number  1-19863. 

Fig.  6.- — This  is  a  dowel — turkey  tail  feathers,  blue  and  ied  paint  rings, 
obsidian  head.     An  arrow  made  for  show.     Number  1-19866. 

Fig.  7. — A  longer  type  of  service  arrow  of  Japanese  bamboo  with  short 
birch  foreshaft  and  steel  head.  Used  in  early  target  practice  and  hunting. 
Number  1-19862. 

Fig.  8. — A  blunt-pointed  arrow  of  native  bamboo,  buckeye  foreshaft,  gay 
colors,  turkey  tail  feathers.     Made  for  exhibition  or  gift.     Number  1-19456. 

Fig.  9. — Same  as  last,  only  it  has  an  obsidian  head.  Length  38  inches,  weight 
580  grains.  Number  1-19454.  Similar  shafts  Ishi  made  and  gave  to  Secretary 
Lane  at  a  ceremonial  occasion  in  San  Francisco  in  1914. 
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PLATE  25 
Fig.  1. — Chewing  sinew  for  arrow  wrapping. 

Fig.  2. — Heating  resin  to  be  used  on  end  of  a  shaft  to  affix  the  head  on 
the  arrow. 

Fig.  3. — Sinew  being  applied   to  the   arrowhead   and  shaft. 
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PLATE  27 

Tig.  1. — Aboriginal  bone-pointed  arrowflaker.  This  is  from  the  Yurok 
tribe  in  northwestern  California  and  illustrates  the  type  used  by  the  Yahi  before 
iron  was  known.  Length,  17%  inches.  University  of  California  Museum  of 
Anthropology,  specimen  uumuer  j-2496. 

Fig.  2. — Iron  flaker  made  and  used  by  Ishi  while  in  captivity.  Number 
1-19591. 

Fig.     3. — Flaker  for  fine  retouching. 

Fig.     4. — Leather  pad  to  cover  the  ball  of  the  hand  in  flaking. 

Fig.  5. — Bone  struck  a  glancing  blow  in  order  to  detach  pieces  from  a  lump 
of  obsidian. 

Fig.     6. — Stone  used  as  a  mallet  to  strike  bone. 

Fig.     7. — Obsidian  struck  from  a  larger  mass. 

Fig.     8. — Flake  as  detached  previous  to  the  retouching  process. 

Fig.     9. — Obsidian  arrow  point  taking  shape. 

Fig.  10. — Obsidian  arrow  nearing  completion. 

Fig.  11. — Completed  obsidian  arrow  point. 

Fig.  12. — Minute  flakes  and  chips  detached  in  the  retouching. 

Fig.  13. — A  small,  broad  arrow  point  of  obsidian.  Length,  1  inch;  width, 
iy1G  inch;  thickness,  %  inch;  weight,  15  grains. 

Fig.  14. — Long,  narrow  arrowhead  made  of  plate  glass.  Ishi  made  many 
such  show  pieces.     They  are  too  long  and  fragile  for  use. 

Fig.  15. — Obsidian  arrowhead.  Length,  2  inches;  width  i%6  inch;  thickness, 
%  inch;  weight,  60  grains. 

Fig.  16. — Glass  arrowhead,  made  from  a  blue  medicine  bottle. 

Fig.  17. — A  glass  arrowhead,  made  from  a  brown  beer  bottle.  Length,  3 
inches;  width,  1  inch;  thickness  %6  inch;  weight  90  grains. 
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KXEEI.IXG    SHOT 


PLATE  32 
Fig.  1. — Chopping  a  stick  of  juniper  into  rough  shape  for  a  bow. 
Fig.  2. — A  shot  from  a  squatting  position,  a  characteristic  attitude  in  Ishi's 
archery. 

Fig.  3. — Calling  game. 
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BOW    MAKING    AXD    HUNTING 


PLATE  33 
Fig.  1. — Watching  the  flight  of  the  arrow.     The  bow  string  is  still  vibrating. 
The  bow  has  turned  in  Ishi  's  grasp  in  a  manner  that  was  habitual  with  him.    He 
holds  an  extra  arrow  in  his  right  armpit. 

Fig.  2. — Carrying  the  bow  and   arrow.     This  is  a  54-inch  hunting  bow  of 
cedar,  pulling  45  pounds.     The  arrows  are  steel-pointed. 
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PLATE  34 
An  original  specimen  taken  from  the  camp  which  the  Yahi  were  inhabit- 
ing in   1908.     It  now   forms   number   1-19564   in   the   Anthropological    Museum 
of  the  University. 
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PLATE  35 
Obtained  under  the  same  circumstances  as  the  deer  head  shown  in  the  pre- 
ceding plate.     The  number  of  the  specimen  in  the  Museum  is  1-19565. 
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PLATE  36 
From  a  cinematograph  film 
Fig.  1. — Nocking  an  arrow  on  the  string. 
Fig.  2. — Full    drawn,   wrist   touching   the   chin. 
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PREPARING    TO    SHOOT 


Fig.  2 


PLATE  37 
From  a   cinematograph   film 
Fig.  1. — After  release.     The  bow  has  turned  in  Ishi  's  hand  and  the  vibra- 
tion of  the  string  can  be  seen. 

Fig.  2. — Ishi  watching  the  flight  of  his  arrow.     He  holds  his  positi  >n 
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BY 

EDWARD  SAPIE 


While  engaged  at  Montgomery  Creek,  California,  in  collecting 
Northern  Yana  texts  and  working  out  the  grammatical  structure  of 
that  dialect  in  the  summer  of  1907,  I  succeeded  in  obtaining  from  my 
main  informant,  Betty  Brown,  a  fairly  comprehensive,  though  by  no 
means  altogether  satisfactory,  set  of  relationship  terms.  The  oppor- 
tunity did  not  present  itself  of  obtaining  a  corresponding  set  of  terms 
for  the  closely  related  Central  Yana  dialect,1  though  a  small  number 
of  supplementary  Central  Yana  terms  turned  up  incidentally  in 
Avorking  up  the  texts.  A  much  fuller  and  more  satisfactory  set  of 
relationship  terms  for  the  Southern  Yana  (Yahi)  dialect  was  secured 
at  Berkeley,  California,  in  the  summer  of  1915  from  Ishi,  the  only 
survivor  of  his  tribe,  since  then  deceased.2  The  Yana  orthography 
used  in  this  paper  is  the  same  as  that  already  employed  in  my  Yana 
Texts,3  except  that  the  glottal  stop  is  here  represented  by  an  apos- 
trophe ( ').  For  simplicity's  sake,  moreover,  ts-  and  ts-!  are  here  regu- 
larly written  as  tcr  and  tcl,  of  which  they  are  merely  phonetic  variants, 
s-  as  s.    Stress  accents  are  omitted. 


1  Sapir,  E.,  Yana  Texts,  Present  series,  ix,  2-4,  1910,  also  footnotes  3a  and  202. 

2  Terms  of  Relationship  and  the  Levirate,  Am.  Anthrop.,  n.  s.,  xviii,  329, 
note  4,  1916.  "Ishi,  the  informant,  spoke  very  little  English,  but  I  consider 
the  full  data  on  kinship  terms  that  I  obtained  from  him,  aside  from  a  few 
doubtful  points,  as  thoroughly  reliable.  This  is  due  to  the  fact  that  the  terms 
were  collected  very  slowly  and  with  the  utmost  care  and  circumspection,  with 
repeated  cheeking  whenever  opportunity  was  offered;  further  to  the  fact  that 
data  already  obtained  from  the  Northern  Yana  helped  me  to  follow  the 
informant.  The  many  agreements  in  nomenclature  between  the  Yahi  and 
Northern  Yana  systems  are  in  no  case  due  to  suggestion  on  my  part.  The 
work  was  rendered  possible  by  the  use  of  counters,  differing  in  appearance 
for  males  and  females,  arranged  in  the  form  of  a  genealogical  tree;  this 
device  put  the  whole  investigation  on  a  directly  visible  footing.  My  familiar- 
ity with  Northern  and  Central  Yana  (by  that  time  also  of  Yahi)  naturally  also 
helped,  though  the  language  of  the  discussion  itself  was  a  crude  jargon  com- 
posed of  English,  quasi-English,  and  Yahi." 

3  Yana  Texts,  4,  5. 
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I.  NORTHERN  (AND  CENTRAL)  YANA  TERMS 

1.  tc'igal-la  "father"  (assimilated  from  *-na,  absolute  noun  suffix 
for  all  monosyllabic  nouns  and  for  all  nouns  ending  in  long  vowel, 
diphthong,  or  consonant)  ;  vocative  tc'igal-la  or  gaisi-nd  (-la  assimi- 
lated from  *-na;  this  vocative  -na  is  probably  merely  lengthened  -na 
and  is  not  confined  to  terms  of  relationship,  cf.  k.'ai-nd  "rock!"4  from 
k!ai-na).  I  may  state  here  once  for  all  that  Yana  terms  of  relation- 
ship are  treated  precisely  like  other  nouns  as  regards  possessive  pro- 
nominal affixes  (e.g.  djitc'igal-'lidja  "my  father,"  dju  tcr igal-'luma 
"thy  father,"  dji  tc'igal-'ligi  "our  father,"  dju  te'igal-'luga  "your 
father,"  ai-V  tcr  igal-la  "his,  their  father,"  like  djibal-'lidja  "my 
mouth"  from  bal-la  "mouth";  similarly,  dji  nlna-ndja  "my  mother" 
like  dji  ivaivi-ndja  "my  house").  Vocative  gaisi-nd  is  probably  di- 
rectly related  to  Yahi  galsi  "father"  (see  below,  II,  1),  of  which  gal- 
is  at  least  possibly  related  to  -gal-  of  Northern  Yana  tc'i-gal-la. 

2.  nina  "mother";  vocative  gan-nd  (regular  vocative  of  Yahi 
gan-na  "mother,"  see  below,  II,  2). 

3.  plaun'i  "son";  vocative  p!aun'i-nd  or  tUmsi-nd.  Inasmuch  as 
tlinlsi-nd  means  also  "daughter"  (see  no.  4)  and  t.'i'nlsi  is  used  in 
Yahi  for  both  ' '  son ' '  and  ' '  daughter, ' '  it  seems  plausible  to  infer  that 
Northern  Yana  t.'inisi  means  "son"  or  "daughter,"  i.e.  "child." 
This  is  supported  by  its  etymology;  cf.  t!inl-  "to  be  little." 

4.  tlinlsi  "daughter";  vocative  t!imsi-nd.  Probably  may  also  be 
used  for  "son"  (see  no.  3).  According  to  this,  there  would  be  no  ex- 
clusive term  for  "daughter."  This  agrees  well  with  Yahi,  in  which 
there  is  no  term  for  "daughter"  strictly  corresponding  to  p.'au'ni 
"son"  (see  below,  II,  5  and  6).  One  may  also  use  djiwa'ald- 
mari'mindja  "my  girl"  for  "my  daughter,"  if  it  is  necessary  to  be 
explicit,  but  loa'ald-mari'mi  (like  its  male  correspondent  wa'ana-isi 
"boy")  is  no  true  term  of  relationship.  As  plural  is  used,  in  both 
N.  and  C.  Yana,  'amaitslgi  (or  'amaitstitslgi)  "children"  (without 
regard  to  sex)  ;  yuwunts.'gi  is  used  for  "boys,  sons,"  vocative 
yuwunts!gi~na.  -ts.'gi  of  these  forms  is  diminutive  plural  suffix.  In 
Yahi  'amaitslgi  seems  to  be  confined  in  use  to  girls  (see  II,  6). 

5.  C.  Yana  ddt'i  "child,"  used  for  both  "son"  and  "daughter"; 
vocative  ddfi-nd.    Plural  dat'l' iiri.    It  corresponds  to  N.  Yana  t.'inisi. 

6.  umaya-na  "older  brother"  (male  speaking)  ;  vocative  umdyd-na. 
This  term  may  be  readily  analyzed  into  it-  "to  be,"  -ma-  "in  company 


*  Yana  Texts,  25,  1.  16. 
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with,"  and  yd-na  "person,"  i.e.  "person  who  lives  in  company  with 
one."  That  it  is  a  secondary  descriptive  term  is  indicated  by  the  fact 
that  Yahi  has  an  unrelated  term  meaning  "being  older"  (see  below, 
II,  7).    Its  plural  is  umd-yariwi. 

7.  icayemairmd-('nidja)  "(my)  younger  brother"  (male  speak- 
ing) ;  vocative  ivayemai' ma'-nd.  This  term  may  be  analyzed  as  wa- 
"to  sit,"  -yemai-(ri-)  "in  the  middle,"  and  -  md-  of  unknown  meaning 
(unless  it  is  another  form  of  -ma-  "in  company  with"),  i.e.  "one  who 
sits  in  the  middle  (of  the  house)."  This  also  is  a  secondary  descrip- 
tive term,  as  indicated  by  the  fact  that  the  corresponding  Yahi  term, 
meaning  "being  younger"  (see  below,  II,  8),  is  unrelated. 

8.  isi'yau-na,  isi'yau-na  "older  brother"  (female  speaking)  ;  voca- 
tive isi'yau-na.  Central  Yana  ' isi'yau-na.  This  term  may  be  analyzed 
as  *isi  "male,  man"  and  -yau-na  suffix  of  verbal  nouns,  i.e.  "being 
male."  Its  Yahi  correspondent  'i'si-'yau-na  (see  below,  II,  12)  is 
used  to  refer  to  "woman's  brother,"  whether  older  or  younger. 

9.  k.'atc'u  "younger  brother"  (female  speaking)  ;  vocative 
k.'atc'u-nd.  This  and  k!atdai-na  (no.  11)  are  the  only  terms  for 
"brother"  and  "sister"  which  are  not  clearly  analyzable.  It  has  no 
Yahi  equivalent. 

10.  mari'miyau-na  "older  sister"  (male  speaking)  ;  vocative 
mari'miyau-na.  Central  Yana  mari'miyau-na.  This  term  may  be 
analyzed  as  N.  Yana  mari'mi,  C.  Yana  mari'mi  "female,  woman" 
and  -yau-na  (as  above,  see  no.  8)  ;  i.e.  "being  female."  Its  Yahi  cor- 
respondent mari'mi' yau-na  (see  below,  II,  9)  is  used  to  refer  to 
"man's  sister,"  whether  older  or  younger. 

11.  klatdai-na-  "younger  sister"  (male  or  female  speaking)  ;  voca- 
tive k!atdai-nd.  Central  Yana  klandai-na.  This  term  is  not  analyz- 
able (cf.  no.  9  above).  It  has  no  Yahi  equivalent,  which  has  a  specific 
term  for  "woman's  younger  sister"  (see  below,  II,  11)  corresponding 
to  "man's  younger  brother"  and  fails  to  distinguish  between  "man's 
younger  sister"  and  "man's  older  sister." 

12.  umdmari'mi  "older  sister"  (female  speaking)  ;  vocative 
umdmari'mi-nd.  This  term  may  be  readily  analyzed  into  u-  "to  be," 
-ma-  "in  company  with,"  and  mari'mi  "woman,"  i.e.  "woman  who 
lives  in  company  with  one."  It  is  a  secondary  descriptive  term 
entirely  analogous  to  umdyd-na  "man's  older  brother"  (see  no.  6), 
to  which  it  is  related  precisely  as  the  Yahi  term  for  "woman's  older 
sister,"  which  means  "older  woman"  (see  below,  II,  10),  is  related 
to  that  for  "man's  older  brother"  (literally  "being  older"). 
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13.  adjui  "father's  mother";  vocative  adjui-nd  (male  speaking). 
Comparison  with  Yahi  'a'djuwi  "mother's  mother"  (see  below)  and 
with  N.  Yana  terms  for  "woman's  son's  child"  (see  no.  14)  would 
lead  one  to  suspect  that  adjui  (read  probably  'adjuwi)  means 
"mother's  mother,"  not  "father's  mother,"  as  recorded.  However, 
as  fu'ai-na  (see  no.18)  was  given  for  "mother's  mother,"  it  may  be 
that  adjuwi  in  N.  Yana  has  departed  from  its  original  meaning 
("mother's  mother")  and  that  amawi,  originally  "father's  mother" 
and  "woman's  son's  child,"  has  become  confined  in  meaning  to  the 
latter.  This,  if  correct,  would  mean  that  "father's  mother"  and 
"woman's  son's  child"  are  not  reciprocal  terms  in  N.  Yana,  which 
is  exceptional  for  Yana  and  far  from  likely  a  priori. 

14.  amawi  "woman's  son's  son";  vocative  amawi-nd.  Comparison 
with  Yahi  'amawi  (see  below,  II,  14)  strongly  suggests  that  this  term 
properly  means  or  originally  meant  also  "father's  mother." 

15.  amdwimarim'i  "woman's  son's  daughter";  vocative  amawi- 
marim'i.     Compounded  of  no.  14  and  mari'mi  "woman." 

16.  fugu-na  "father's  father";  vocative  tugu-nd.  Also,  though 
doubtfully,  recorded  for  "mother's  father,"  for  which  no  other  term 
was  obtained.  Should  fugu-na  actually  mean  "grandfather"  (pa- 
ternal or  maternal),  it  would  be  easier  to  understand  Betty  Brown's 
rendering  of  'adjuwi  as  "father's  mother"  rather  than  "mother's 
mother"  (see  no.  13). 

17.  fugunasi  "man's  son's  son";  vocative  fugundsi-nd.  Evi- 
dently derived  from  no.  16.  No  term  for  "man's  son's  daughter" 
was  obtained.  Analogy  with  tfu'aimarim'i  (see  no.  20)  suggests  that 
man's  son's  daughter"  is  f  ugundmarim'i  (cf.  also  no.  15).  -si  of 
Pugndsi  is  used  in  several  other  terms  indicating  relation  to  one  of  a 
younger  generation  (cf.  tUnlsi,  no.  4;  fu'aisi,  no.  19;  p'aiganasi,  no. 
29).    No  terms  were  obtained  for  "man's  daughter's  child." 

18.  fu'ai-na  "mother's  mother";  vocative  Vu'ai-na  or  fu'ai- 
marim'i-na  (doubtful).  Cf.  Yahi  t'o'oi-na  "mother's  mother,"  but 
only  when  her  husband  is  no  longer  alive  (see  below,  II,  17). 

19.  t'u'aiai  "woman's  daughter's  son";  vocative  fu'aisi-nd.  Evi- 
dently derived  by  -si  suffix  (see  no.  17)  from  no.  18. 

20.  fu'aimarim'i  "woman's  daughter's  daughter";  vocative 
fu'aimarim't.     Compounded  of  no.  18  and  mari'mi  "woman." 

21.  mu.rdi  "father's  sister";  vocative  muxdi-na. 

22.  C.  Yana  untclayau-na  "father's  sister."  This  term  must  be 
of  secondary  origin,  as  N.  Yana  muxdi  (see  no.  21)  agrees  with  Yahi 
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mucdi  (see  below,  II,  19).  It  cannot  be  satisfactorily  analyzed,  though 
-yau-na  is  evidently  verbal  noun  suffix,  as  in  several  other  terms  of 
relationship.  It  is  etymologically  identical  with  Yahi  'onts.'a'yau-na 
see  below,  II,  47),  which  was  rendered  by  Ishi  as  "wife  of  (paternal 
or  maternal)  grandfather"  (not  kin  grandfather).  If  both  Sam 
Batwi's  and  Ishi's  information  is  correct  as  noted,  this  means  that 
there  has  been  as  to  its  significance,  either  in  C.  Yana  or  in  Yahi,  both 
a  generation  shift  and  a  shift  in  reference  to  consanguinity  versus 
affinity.  Would  a  maternal  grandfather's  (second)  wife  be  identical 
with  one's  father's  sister,  i.e.  would  he  marry  one  of  his  son-in-law's 
sisters  ? 

23.  un'lma  "father's  brother";  vocative  un'ima-nd.  There  is 
some  doubt  as  to  whether  u  n  'Ima  means  ' '  paternal  uncle  "  or  "  mater- 
nal uncle"  in  C.  Yana.  un'lmanigi  "our  uncle"  (Yana  Texts,  p.  55, 
1.  12)  was  explained  by  Sam  Batwi  as  meaning  "mother's  brother," 
though  in  this  context  there  is  no  reference  to  true  relationship  ;  which 
contradicts  N.  Yana  testimony.  Moreover,  N.  Yana  udji'yau-na 
"mother's  brother"  (see  no.  26)  agrees  with  Yahi  u'dji'yau-na  (see 
below).  Silkworm,  who  is  called  "uncle"  in  above  passage,  answers 
with  wadaf imauyariwina  "0  nephews!"  (Yana  Texts,  p.  57,  1.  11)  ; 
but  wadafimau-na  means  "man's  brother's  son"  in  N.  Yana  (see  no. 
27).  We  must  therefore  assume  either  that  C.  Yana  un'lma  and 
wadat' ima  una  have  respectively  changed  their  significance  from 
"paternal  uncle"  and  "man's  brother's  son"  to  "maternal  uncle" 
and  "woman's  brother's  son,"  which  seems  unlikely,  or  that  C.  Yana 
un'lma  was  misinterpreted  and  is  another  form  of  iran'lmasi  (see  no. 
24),  with  which  it  is  etymologically  connected. 

24.  C.  Yana  wan'lmdsi  "father's  brother."  Evidently  related  to 
un'lma  (see  no.  23),  u-  being  replaced  by  wa-  "to  sit"  or  "to  con- 
sider as,  hold  for" ;  -si  is  agentive.  This  term  is  clearly  identical  with 
Yahi  wa'nimasi  "stepfather,  man's  stepchild"  (see  below,  II,  44). 
Perhaps  its  real  meaning  is  something  like  "one  who  is  considered  as 
un'lma''7  (i.e.  is  true  un'lma  "paternal  uncle"  or,  like  or  instead  of 
him,  marries  my  widowed  mother). 

25.  garai-na  "mother's  sister";  vocative  garai-na. 

26.  udji'yau-na  "mother's  brother";  vocative  udji'yau-na.  This 
term  is  to  be  analyzed  as  udjl  "to  be  old"  and  verbal  noun  suffix 
-yau-na,  i.e.  "being  old."  Possibly  this  refers  to  the  peculiar  status  so 
often  enjoyed  by  the  maternal  uncle  (even  in  tribes  without  maternal 
descent  or  maternal  clan  organization)  as  "guide,  counsellor,  elder." 
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27.  wadaV imau-na  "man's  brother's  sou";  vocative  waddt'imau- 
iia.  Plural  waddt'imau-yariwi;  vocative  wadat'imau-yarlwi-nd  (for 
-yariwi  cf.  no.  6).  According  to  Sam  Batwi  wadatf imauna  means 
' '  man 's  brother 's  child, ' '  whether  boy  or  girl.  Its  analysis  is  clear : 
wa-  "to  consider  as,"  ddt'i  "child"  (see  no.  5),  and  passive  participle 
suffix  -mau-na,  i.e.  "considered  as  own  child."  In  other  words,  one's 
brother's  children  are  potentially  one's  own  by  virtue  of  the  obligation 
to  marry  their  mother  on  the  death  of  her  husband.  In  Yahi  (see 
below,  11,21)  its  exact  correspondent  wa' dot'  imau-na  was  interpreted 
as  "sister's  child." 

28.  waddt'imaumarim'i  "man's  brother's  daughter";  vocative 
wadaf  imaumarim  'I.    ( 'ompounded  of  no.  27  and  mavl'mi ' '  daughter. ' ' 

29.  p' aigana  or  p'aiganasi  "man's  sister's  child  ;  woman's  brother's 
or  sister's  child";  vocative  p' aigana  or  p' aiganasi-nd.  Possibly 
p' aigana  refers  to  "woman's  sister's  child,"  p'aiganasi  to  "woman's 
brother's  child"  and  "man's  sister's  child,"  but  my  notes  are  not 
clear  enough  on  this  point  to  warrant  certainty  of  statement.  Plural 
p'  aiga  nasi-yarhvi. 

30.  iivu'nait.'inisi  "(man's)  brother's  children,  nephews  and 
nieces"  (Yana  Texts,  p.  184,  1.  17).  Evidently  compounded  with 
tlinlsi  (see  no.  4). 

31.  il'auyd-na  "cousin" ;  vocative  il'auya  or  il'auya-na.  Evidently 
compounded  with  ya-na  "person."  Plural  il'au-yariivi.  In  Yahi 
(see  below,  II,  13)  ilauyd-hi  (-hi  corresponds  to  N.  and  C.  Yana  -na) 
was  interpreted  as  "man's- sister, "  but  was  said  by  Ishi  to  be  used 
in  that  sense  only  by  Coyote,"  Panther,  and  other  mythological  char- 
acters. 

32.  gardk' aiyd-na  "cousin";  vocative  gardk'aiya  or  gardk' aiyd-nd. 
Evidently  compounded  with  ya-na  "person."  I  do  not  know  how  this 
term  differs  in  range  of  significance,  if  at  all,  from  il'auyd-na  (no. 
31).  Possibly  it  is  related  to  garai-na  "mother's  sister"  (no.  25),  in 
which  case  it  may  indicate  "children  of  sisters." 

33.  C.  Yana  yarliri  "relatives,  friends."  Translated  by  Sam 
Batwi  as  "cousins"  in  its  widest  sense,  as  synonymous  with  "relatives, 
kinsfolk."  He  distinguished  between  such  "cousins"  and  "real 
cousins,"  whom  he  called  iVauya-na,  plural  U'au-yarhri  (see  no.  31). 

31.  ('.  Yana  mawagai-na  "friend";  vocative  mdwagai-/na.  Plural 
mdwagai-yarlwi. 

35.  k!utp!amau-na  (N.  Yana)  "husband";  vocative  klutplamau- 
yl.     This  term  is  to  be  analyzed  as  k!ut-   (C.  Yana  k.'nn-)   "to  like. 
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love,"  -p.'a-  voice  suffix  expressing  status,  condition,  and  passive  par- 
ticiple -mau-na,  i.e.  "(he)  who  is  loved,  desired."  It  is  noteworthy 
that  in  Yahi  (see  below,  II,  24)  "husband"  is  rendered  simply  by 
"male,  man." 

36.  ivak!alp!amau-na  "wife";  vocative  waklalplamau-nd.  Passive 
participle  in  -mau-na  of  verb  ivak.'alp.'a-  "to  keep"  (wa-  "to  consider 
;is,  hold  for,"  -k!al-p!a-  "to  keep"),  hence  meaning  literally  "kept, 
owned."  In  Yahi  (see  below,  II,  25)  "wife"  is  simply  "female, 
woman. ' ' 

37.  tc'ap'dju'i  "(man's  or  woman's)  father-in-law";  vocative 
tc'ap'dju'i-na. 

38.  tc'ap'djup.'un'-na  "(man's  or  woman's)  mother-in-law";  vo- 
cative tc'ap'djup!un-nd.  Compounded  of  no.  37  and  stem  -plut'- 
"  woman"  (cf.  plural  phd'diwi  "women"  and  -p.'di  "woman"  in 
certain  compounds). 

39.  niga'i  "(man's  or  woman's)   son-in-law";  vocative  niga'i- nd. 
-40.  tc'a'wai-na  "(man's  or  woman's)  daughter-in-law";  vocative 

tc'a  'irai-nd. 

41.  C.  Yana  wana  "(man's  or  woman's)  son-in-law";  vocative 
wand  or  ai'wana,  ai'wana.  This  term  in  its  specific  sense  of  "son-in- 
law"  seems  peculiar  to  C.  Yana,  which  has  no  term  corresponding  to 
N.  Yana  niga'i  (see  no.  39;  Yahi,  however,  has  exactly  corresponding 
ne'ga'i,  II,  30).  C.  Yana  wana,  at  least  in  its  vocative  forms,  refers 
also  to  "(man's)  mother-in-law."  Its  use  as  incorporated  subject 
or  object  is  very  curious;  examples  are:  djuma'wanawi'i'  "do  you 
(pi.)  give  it  to  (my,  man's)  son-in-law !"  (Yana  Texts,  p.  58, 11.  7,  15), 
p' usa'wanasi'i  "(my,  man's)  son-in-law  will  smoke"  (ibid.,  1.  8), 
dol'liplannai'icanaVtiiandj  "I  (woman)  have  covered  over  very 
thickly  (my)  son-in-law's  (sleeping  place)"  (op.  tit.,  p.  Ill,  1.  1), 
k.'undjumaipIamtcHwana'asWinigi  "we,  father-in-law  and  son-in-law, 
like  each  other."  In  Yahi  (see  below,  II,  27)  wana  is  used  as  com- 
pounded element  in  terms  of  affinity  involving  taboo  relationship.  It 
is  not  unlikely  that  originally  tc'ap'dju'i  meant  "father-in-law"  (of 
man  only)  ;  wana,  "mother-in-law"  (of  man  only)  and  reciprocally 
"son-in-law"  (of  woman  only)  ;  tctap'djup!un'-na,  "mother-in-law" 
(of  woman  only) '  niga'i,  "son-in-law"  (of  man  only),  but  that  these 
terms  gradually  extended  their  meanings  so  as  to  overlap  in  part. 
Note  that  nos.  37  and  38  are  specifically  used  also  in  C.  Yana  for 
"father-in-law"  and  "mother-in-law"  respectively. 

42.  C.  Yana  'awaud jd  "  (man's  or  woman's)  daughter-in-law."  As 
N.  Yana  td  a'wai-na  (no.  40)  directly  corresponds  to  Yahi  tc'a'waihi 
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(see  below,  II,  31),  this  term  is  doubtless  of  secondary  origin.  It 
may  be  analyzed  as  'a-  "woman  goes,"  -wait-  "to,"  and  -dja-  "off, 
away,"  i.e.  "woman  who  goes  off  (from  her  own  house)  to  (her 
husband's  people)." 

43.  C.  Yana  wiman'mau-na  "  (woman's)  son-in-law"  (Yana  Texts, 
p.  100,  1.  7;  p.  112,  1.  3).  -mau-na  is  passive  participle  suffix;  in  form 
this  term  is  merely  passive  participle  of  verb  wlmat'-.  This  verb  is 
explained  by  Ishi's  Yahi  data.  According  to  these,  wlmat'-  means 
"to  avoid  certain  ones  of  opposite  sex  to  whom  one  is  related  by 
affinity";  in  other  words,  a  man  must  neither  look  at  nor  speak  to  his 
mother-in-law  and  daughter-in-law,  a  woman  to  her  father-in-law  and 
son-in-law.  wiman'mau-na  thus  properly  means  "avoided  because 
of  affinity  taboo"  and  very  likely  applies  not  only  to  "woman's  son- 
in-law"  but  also  to  "woman's  father-in-law,"  "man's  mother-in-law." 
and  "man's  daughter-in-law." 

44.  f  igai-na,  'igai-na  "wife's  brother";  vocative  'Igai-nd. 

45.  dji'mayau-na,  (C.  Yana  djimayau-na)  "man's  sister's  hus- 
band"; vocative  dji'mayau-na .  Seems  to  contain  verbal  noun  suffix 
-yau-na,  but  its  further  analysis  is  unclear. 

46.  djidjadja'wayau-na  "husband's  sister";  vocative  djldja- 
dja'wayau-nd.  In  view  of  Yahi  -wl-  of  corresponding  djldjadja'wi- 
yau-na  (see  below,  II,  38),  N.  Yana  -wa-  is  doubtless  to  be  corrected 
to  -wai-yau-na  as  in  no.  47,  but  further  analysis  unclear. 

47.  gamaidjawai' yau-na  "woman's  brother's  wife";  vocative 
gdmaid  jawai'  yau-nd .    -yau-na  as  in  no  45,  but  further  analysis  unclear. 

48.  uf  naiyd-na  "brother-in-law  or  sister-in-law,  when  speaker  is  of 
opposite  sex,"  i.e.  "wife's  sister,"  "husband's  brother,"  "woman's 
sister's  husband,"  and  "man's  brother's  wife."  It  is  analyzable  into 
u-  "to  be,"  -' nai-  "other,  elsewhere,"  and  ya-na  "person,"  i.e.  '"per- 
son who  is  of  other  (sex)."  Its  exact  Yahi  equivalent  oxnwyd-hi  (see 
below,  II,  41)  means  "wife's  sister"  (possibly  also  other  terms  listed 
under  u'  naiyd-na),  but  was  not  used  in  ordinary  speech;  it  was  used 
only  in  myths  by  Coyote,  Panther,  and  other  characters. 
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II.  YAHI  TERMS 

1.  galsi  "father";  vocative  galsi-nd  (male  speaking),  galsi  (female 
speaking).  Also  "father's  (older  or  younger)  brother."  Ishi  recog- 
nized tc'igal-la  (see  I,  1)  as  garlmauna,  i.e.,  belonging  to  N.  and  C. 
Yana  dialect. 

2.  gan-na  "mother";  vocative  gan-na  (male  or  female  speaking). 
Also  "mother's  (older  or  younger)  sister."  According  to  Kroeber, 
nlna  (see  I,  2)  was  also  used  by  Ishi. 

3.  tH'nlsi  "  (man's  or  woman's)  child  ;  son,  daughter"  (cf.  I,  3,  4). 
Does  not  properly  correspond  to  our  "son"  and  "daughter,"  as  it 
is  applied  to  one's  child  when  he  is  not  yet  grown  up,  though  able  to 
run  around. 

4.  p.'au'ni  "(man's  or  woman's)  son." 

5.  'i'sipfa  "(man's  or  woman's)  son"  or  'i'sipIai'amauyd-Jti;  vo- 
cative 'i'sip.'a-nd  (male  speaking),  'i'sip.'d  (female  speaking).  Also 
"man's  brother's  son"  and  "woman's  sister's  son."  These  terms  are 
to  be  respectively  analyzed  as  'i'si  "man,  male"  and  -p!a  diminutive 
suffix,  i.e.  "little  man";  and  'i'si  "man,  male,"  -p.'ai-  incorporated 
form  of  -p!a-,  -'a-  "to  be,"  -man-  participle  suffix,  and  yd-hi  "person" 
(Yahi  -hi  is  used  in  certain  cases  for  N.  and  C.  Yana  -na,  see  I,  1),  i.e. 
"being-little-man  person."  As  plural  is  used  yiiivunts!gi  "boys, 
sons"  ;-ts!gi  is  diminutive  plural. 

6.  mari'mip.'a  "(man's  or  woman's)  daughter"  or  mari'mip.'ai- 
'amauyd-hi;  vocative  mari'mip'.a-nd  (male  speaking),  mari'mip.'a  fe- 
male speaking).  Also  "man's  bi"other's  son"  and  "woman's  sister's 
son."  Analysis  as  in  no.  5,  except  that  for  'i'si  is  substituted  mari'mi 
"woman,  female."  As  plural  is  used  'amaits.'gi  "girls,  daughters"; 
for  -tsfgi  cf.  no.  5. 

7.  dut'yau-na  "man's  older  brother";  vocative  dut'yau-na.  Also 
"man's  father's  brother's  son  older  than  self"  and  "man's  mother's 
sister's  son  older  than  self."  To  be  analyzed  into  dut'-  "to  be  grown 
up,  older"  and  -yau-na  verbal  noun  suffix,  i.e.  "being  older."  Plural 
dut'ycwi  (-yeici  is  plural  correspondent  of  -yau-na). 

8.  tleVyau-na  "man's  younger  brother";  vocative  tleVyau-nd. 
Also  "man's  father's  brother's  son  younger  than  self"  and  "man's 
mother's  sister's  son  younger  than  self.  t!et'-  may  mean  "to  be 
younger, ' '  but  I  have  not  come  across  it  in  any  other  connection ; 
-yau-na  as  in  no.  7.    Plural  Het'yewi. 

9.  mari'mi' yau-na  "man's  (older  or  younger)  sister";  vocative 
mari'mi'yau.    Also  "man's  father's  brother's  daughter"  and  "man's 
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mother's  sister's  daughter."     To  be  analyzed  into  mari'mi  ''woman" 
and  -yau-na  (see  no.  7),  i.e.  "being  woman."     Plural  mari'mi'yewi. 

10.  dut 'mari'mi  "woman's  older  sister";  vocative  dut 'mari'mi. 
Also  "woman's  father's  brother's  daughter  older  than  self"  and 
"woman's  mother's  sister's  daughter  older  than  self."  Compounded 
of  did'-  (see  no.  7)  and  mari'mi  "woman,"  i.e.  "older  woman." 
"Where  no  ambiguity  would  result,  it  seems  that  dut'yauna  can  be 
used  instead  of  dut 'mari'mi;  thus,  in  explaining  oxnaiyd-hi  (see 
below,  no.  41),  Ishi  paraphrased  it  as  mari'mi  k'  dut'yauna,  which 
can  only  mean  "wife  her  older  sister."  Plural  dut'mari'miydhi  (yahi 
"people")  is  equivalent  to  N.  and  C.  Yana  yarhvi  (cf.  I,  6,  29,  33). 

11.  tlet'womdri'mi  "woman's  younger  sister";  vocative  t.'ct'wo- 
mdri'mi.  Also  "woman's  father's  brother's  daughter  younger  than 
self"  and  "woman's  mother's  sister's  daughter  younger  than  self." 
tlet'-  as  in  no.  8;  -wo-  I  cannot  explain;  -mari'mi  compounded  form 
of  mari'mi  "woman."  Probably  tlet'yauna  can  also  be  xised  for 
"woman's  younger  sister"  (cf.  no.  10).  Plural  t!et'wop!di  (for 
-p!di  cf.  C.  Yana  p!udi-wi  "women)." 

12.  ri'si'yau-na  "woman's  (older  or  younger)  brother";  vocative 
Wsi'yau.  Also  "woman's  father's  brother's  son"  and  "woman's 
mother's  sister's  son."  To  be  analyzed  into  'i(si  "man,  male"  and 
-yau-na  (cf.  no.  7),  i.e.  "being  man."  Plural  V siwit'yewi  ('i'si-wi 
"men,  males";  -V-  plural  infix,  as  frequently;  hence  plural  or  col- 
lective suffix  -wi  seems  to  occur  twice). 

13.  ilauyd-hi  "man's  sister"  (interpreted  by  Ishi  as  mari'mi'- 
yauna,  see  no.  9).  Used  only  by  mythological  characters,  such  as 
Coyote  and  Panther.  Perhaps  its  range  of  meaning  is  wider, 
"mari'mi'yauna"  being  merely  illustrative  of  its  significance.  Cf. 
N.  and  C.  Yana  il'auyd-na  "cousin"  (I,  31). 

14.  'amdwi  ' '  (man 's  or  woman 's)  father 's  mother, ' '  also  ' '  woman 's 
son's  son,  daughter";  vocative  'amdwi  "father's  mother!"  "son's 
daughter!"  "son's  son!"  (woman  speaking),  'amdiri-nd  "father's 
mother"  (man  speaking),  'amdwi  is  further  used  for  "(man's  or 
woman's)  father's  mother's  sister"  and,  reciprocally,  "woman's 
sister's  son's  son,  daughter."  It  may  also  be  employed  to  refer  to 
"father's  father's  wife"  (not  kin  paternal  grandmother),  though 
'a'yansiya  (see  below,  no.  22)  seems  to  be  more  properly  used  for  this 
affinity.     Plural  'amdwiyd-lii. 

15.  'awdwi  "(man's  or  woman's)  father's  father,"  also  "man's 
son 's  son,  daughter"  ;  vocative  'awdwi-nd  "father's  father !  son's  son!" 
(man  speaking),  'awdwi  "father's  father!"  (woman  speaking),  "son's 
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daughter!"  (man  speaking),  'awawi  is  further  used  for  "(man's  or 
woman's)  father's  father's  brother"  and,  reciprocally,  "man's 
brother's  son's  son,  daughter."     Plural  'awduiyd-hi. 

16.  'a'djuwi  "  (man's  or  woman's)  mother's  mother,"  also  "wom- 
an's daughter's  son,  daughter";  vocative  'a'djuwi.  Plural  'a'djuwl- 
yd-hi.  This  term  is  used  if  maternal  grandmother's  husband  (ma- 
ternal grandfather)  is  alive,  otherwise  no.  17  is  employed,  'afdjuwi 
may  also  be  used  to  refer  to  "mother's  father's  wife"  (not  kin 
maternal  grandmother),  though  'a'yansiya  (see  below,  no.  22)  is 
more  appropriate. 

17.  t'o'oi-na  "(man's  or  woman's)  mother's  mother,"  perhaps 
also  reciprocally  "woman's  daughter's  son,  daughter."  Cf.  N.  and 
C.  Yana  t'u'ai-na  (I,  18).  This  term  is  used  if  maternal  grandmother's 
husband  (maternal  grandfather)  is  no  longer  alive. 

18.  ma' dju  "(man's  or  woman's)  mother's  father,"  also  "man's 
daughter's  son,  daughter";  vocative  ma'dju-nd  "mother's  father! 
daughter's  son!"  (man  speaking),  ma'djii  "mother's  father!" 
(woman  speaking),  "daughter's  daughter!"  (man  speaking).  Plural 
ma'  djuyd-hi. 

19.  mucdi  "(man's  or  woman's)  father's  sister,"  also  "woman's 
brother's  son,  daughter"  ;  vocative  mucdi.    Plural  mucdiwnjd-hi. 

20.  u'dji'yau-na  "(man's  or  woman's)  mother's  brother,"  also 
"man's  sister's  son,  daughter";  vocative  u'dji'yau-nd  "mother's 
brother's  brother  !  sister's  son  !"  (man  speaking),  u'dji'yau  "mother's 
brother!"  (woman  speaking),  "sister's  daughter!"  (man  speaking). 
It  is  to  be  analyzed  as  u'dji-  "to  be  old"  and  verbal  noun  suffix 
-yau-na,  i.e.  "being  old"  (cf.  I,  26).  This  term  is  used  further  for 
"mother's  sister's  husband"  (but  see  'dp'dju'wlyau-na  below,  no.  46) 
and,  reciprocally,  "wife's  sister's  son,  daughter";  "father's  sister's 
husband,"  but  apparently  not  "wife's  brother's  son,  daughter"  (see 
umdwagai-na  below,  no.  45)  ;  "father's  mother's  brother"  and, 
reciprocally,  "man's  sister's  son's  son,  daughter";  apparently  also 
"man's  father's  sister's  son"  (see  '6'yanmau-na  below,  no.  23).  Plural 
'u'djiwit'yewi. 

21.  wa* ddf imau-na  "sister's  son,  daughter";  plural  yeiddtf imdwi. 
For  analysis  see  I,  27 ;  Yahi  yei-,  N.  and  C.  Yana  yai-,  is  plural  stem 
corresponding  to  singular  wa-.  Ishi  did  not  specify  whether  "man's 
sister's  child"  or  "woman's  sister's  child"  was  meant.  Comparison 
with  N.  Yana  (see  nos.  25  and  26)  and  Ishi's  habit  of  using  "sista" 
for  both  sister  and  brother  (he  had  always  to  be  very  carefully  con- 


164  University  of  California  Publications  in  Am.  Arch,  and  Etlin.       [Vol.  13 

trolled  on  this  point)  make  me  suspect  strongly  that  this  term  really 
means,  as  its  etymology  and  levirate  reference  ("held  as  own  child") 
would  imply,  "man's  brother's  child"  and  "woman's  sister's  child," 
thus  including  'i'sip'.a  and  mari'mipla  (see  nos.  5  and  6)  in  their 
reference  to  "nephew"  and  "niece"). 

22.  'a 'yansiya,  plural  'a' di' yansiya.  This  term  covers  several  types 
of  cousin  relationship,  also  several  remoter  consanguineous  and  affinity 
relationships.  It  is  used  to  refer  to  "woman's  father's  sister's 
daughter,"  "man's  father's  sister's  daughter,"  and  "man's  mother's 
brother's  daughter";  to  "father's  father's  sister";  to  "(man's  or 
woman's)  mother's  brother's  wife";  and  to  "father's  father's  wife" 
(not  paternal  grandmother  by  kin;  'amdivi  may  also  be  used,  see  no. 
14)  and  "mother's  father's  wife"  (not  maternal  grandmother  by  kin: 
'a'djuwi  may  also  be  used,  see  no.  16).  'a'yansiya  may  be  analyzed 
as  verb  stem  'a'yan-  (of  unascertainable  meaning),  agentive  -si,  and 
feminine  suffix  -ya).  Its  reciprocal  term  is  in  every  case  '6'yanmauna 
(see  below,  no.  23). 

23.  '6'yanmau-na,  plural  'u'di'yanmawi;  vocative  '6'yanmau-nd. 
This  term  covers  several  types  of  cousin  relationship,  also  several 
affinity  relationships.  It  is  used  to  refer  to  "man's  mother's  brother's 
son,"  "woman's  mother's  brother's  daughter,"  "woman's  mother's 
brother's  son,"  and  "woman's  father's  sister's  son";  to  "woman's 
brother's  son's  son,  daughter"  ;  to  "husband's  sister's  son,  daughter"; 
and  to  "husband's  (not  own)  son's  son,  daughter"  and  "husband's 
(not  own)  daughter's  son,  daughter."  '6'yanmau-na  may  be  analyzed 
as  '6'yan-  causative  or  active  form  of  verb  'a'yan-  (see  no.  22)  and 
-mau-na  passive  participle  suffix,  i.e.  approximately  "made  to  stand 
in  (reciprocal)  relation  to  'a'yansiya."  In  only  one  recorded  case 
("man's  mother's  brother's  son")  is  its  reciprocal  other  than 
'a'yansiya  (see  no.  22).  For  this  reason  I  am  strongly  inclined  to 
believe  that  there  is  some  mistake  here  and  that  u* dji'yauna  in  its 
sense  of  "man's  father's  sister's  son"  has  as  reciprocal  not  '6'yanmau- 
na,  as  recorded,  but  u'  dji'yau-na  (see  no.  20). 

24.  'i'si  "husband,  husband's  brother."  Possibly  also  "woman's 
sister's  husband,"  for  which  no  term  was  recorded,  'i'si  means 
properly  "man,  male." 

25.  mari'mi  "wife,  wife's  sister."  Possibly  also  "man's  brother's 
wife,"  for  which  no  term  was  recorded,  mari'mi  means  properly 
"woman,  female." 

26.  yahi  general  term  for  "parent-in-law"  and  "child-in-law." 
Plural  yat  'hiivi. 
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27.  altsHla'wana  general  term  for  such  "parents-in-law"  and 
c ' children-in-law "  as  must  not  be  spoken  to  or  looked  at  (unmat'- 
is  verb  indicating  such  attitude  to  one,  cf.  I,  43),  i.e.  "woman's  son- 
in-law,  man 's  mother-in-law ;  man 's  daughter-in-law,  woman 's  father- 
in-law."  This  term  is  compounded  of  alts.'ila  (cf.  N.  Yana  alts!ila-na 
"dead  person  appearing  in  one's  dream,  ghost,"  hence  probably 
"tabooed  person"  generally)  and  wana  (cf.  I,  41  and  see  below,  nos. 
28-33,  40),  i.e.  "tabooed  (father-,  mother-,  son-,  or  daughter-)  in-law." 
Plural  ddil ts lilawi 'wan a. 

28.  tc'ap'dju'i  "(man's  or  woman's)  father-in-law";  vocative 
tc'ap'dju'i.  Also  "woman's  sister's  father-in-law"  and  "man's 
brother's  father-in-law. "  Plural  tc' ap'dju'iwi.  tc'apdju'i'wana,  com- 
pounded of  tc'ap'dju'i  and  -wana  (cf.  no.  27)  applies  to  "tabooed 
father-in-law,"  i.e.  "woman's  father-in-law,  woman's  sister's  father- 
in-law.  ' ' 

29.  tc'ap'djup.'un'-nu  "  (man's  or  woman's)  mother-in-law."  Also 
"woman's  sister's  mother-in-law"  and  "man's  brother's  mother-in- 
law."  Compounded  of  tc'  ap'dju('i)  "father-in-law"  (see  no.  28) 
and  -p.'ut'-  "woman."  Plural  tc'  ap'djup!ut'yd-hi.  tc'ap'djuplut'- 
wana,  compounded  of  tc'ap'djup/ut'-  and  -wana  (cf.  no.  27),  applies 
to  "tabooed  mother-in-law,"  i.e.  "man's  mother-in-law,  man's 
brother 's  mother-in-law. ' ' 

30.  ne' ga'i  "(man's  or  woman's)  son-in-law";  vocative  nc'ga'i. 
Also  "brother  of  son-in-law."  Plural  net'ga'iwi;  vocative  net'ga'iwi. 
nc'  ga'i' wana,  compounded  of  ne' ga'i  and  -wana  (cf.  no.  27),  applies 
to  "tabooed  son-in-law,"  i.e.  "woman's  son-in-law,  woman's  son-in- 
law's  brother." 

31.  tc' a'waihi  "(man's  or  woman's)  daughter-in-law";  vocative 
tc'a'waihl.  Also  "sister  of  daughter-in-law."  Plural  tc'at'waihiwi; 
vocative  tc'at'waihiwi..  tc'awaihi'wana,  compounded  of  tc'a'waihi 
and  -wana  (cf.  no.  27),  applies  to  "tabooed  daughter-in-law,"  i.e. 
"man's  daughter-in-law,   man's  daughter-in-law's   sister." 

32.  ner ga'imari'mi  "(man's  or  woman's)  son-in-law's  sister." 
Compounded  of  ne' ga'i  (see  no.  30)  and  mari'mi  "woman,  female," 
i.e.  "son-in-law  woman."  When  compounded  with  -wana  (cf.  no.  27), 
i.e.  ne' ga'imari'mi' wana,  it  applies  to  "tabooed  son-in-law's  sister," 
i.e.  "man's  son-in-law's  sister." 

33.  tc' a'waihi' i' si  "(man's  or  woman's)  daughter-in-law's 
brother."  Compounded  of  tc' a'waihi  (see  no.  31)  and  'i'si  "man, 
male,"   i.e.   daughter-in-law   man."     Plural   tc'at'waihi'i' si.     When 
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compounded  with  -wana  (cf.  no.  27),  i.e.  tc'a'ivaihi' i' si'wana,  it  applies 
to  "tabooed  daughter-in-law's  brother,"  i.e.  "woman's  daugbter-in- 
law's  brother." 

34.  bul-la  (assimilated  from  *-na)  "(man's  or  woman's)  son-in- 
law's  or  daughter-in-law's  father";  vocative  bid-la.     Plural  bulyd-Jii. 

35.  bulmari'mi  "(man's  or  woman's)  son-in-law's  or  daughter- 
in-law's  mother;"  vocative  bulmari'mi.  Compounded  of  no.  34  and 
mari'mi  "woman,  female."    Plural  bulmari'miya-hi. 

36.  djima'yau-na  "man's  sister's  husband";  vocative  djima'yau- 
na.    Plural  djit'mat'yewi.     For  analysis,  cf.  I,  45. 

37.  ya? gaihi  "wife's  brother";  vocative  ya'gailii-nd.  Plural  yat'- 
gaiklwi;  vocative  yat'gaihiwi-na. 

38.  djidjadja'iviyau-na  "husband's  sister";  vocative  djidjadja'- 
unyau-na.    Plural  djit'djadja'wi'yeivi.    For  analysis  cf.  I,  46. 

39.  gdmaidjawt'yau-va  "woman's  brother's  wife";  vocative 
gamaidjawi'ymi.    Plural  gat'maidjaun'ycwi.    For  analysis,  cf.  I,  47. 

40.  k'utc'disi  "daughter-in-law"  (after  death  of  son  originally 
married  to  her),  "son-in-law"  (after  death  of  daughter  originally 
married  to  him),  "parent-in-law"  (after  death  of  wife  or  husband 
who  has  been  their  daughter  or  son).  This  term  seems  to  be  used  also 
for  "new  wife,  sister  of  deceased,"  as  applied  to  her  by  her  new 
husband  and  her  parents-in-law.  Plural  k'ut'tc'dlslici.  When  com- 
pounded with  -wana  (cf.  no.  27),  i.e.  ¥ utc1 disi'wana,  it  applies  to 
"tabooed  child-in-law  or  parent-in-law"  (after  death  of  person  whose 
marriage  has  brought  about  affinity),  i.e.  "man's  mother-in-law " 
(after  his  wife's  death),  "man's  daughter-in-law"  (after  his  son's 
death),  "woman's  father-in-law"  (after  her  husband's  death), 
"woman's  son-in-law"  (after  her  daughter's  death),  k'lrfc'disi  may 
be  analyzed  into  k'u-,  k'u-  "to  be  not,"  -tc'di-  "to  leave  behind"  (com- 
pounded of  -dja-  "off,  away"  and  N.  Yana  -fdi-  "to  leave";  cf.  N. 
Yana  ultc'di-  "to  leave"  from  iddja-  "to  throw  away"),  and  agentive 
-si,  i.e.  "one  who  is  left  behind  without  (wife,  husband,  son,  or 
daughter)."5 

41.  oxnaiya-hi  "wife's  sister."  This  term  is  used  only  by  such 
mythological  characters  as  Panther  and  Coyote.     Its  analysis  is  given 


5  Not  properly  terms  of  relationship  are:  k'umap.'dya  "widow"  (N.  Yana 
k'umd.'aya;  k'u-  "to  be  not,"  -ma  "along  with,"  -p.'a-  verb  suffix  indicating 
state,  -ya  "female,"  i.e.,  "woman  who  has  not  [her  husband]  with  her"); 
p'unesi  (also  N.  Yana)  "widower"  (si  agentive);  aWgalsi  "man  whose  child 
has  died"  (-gal-  indicates  removal  of  part  from  whole,  e.g.,  N.  Yana  doijal-'di- 
"to  peel  off  skin,"  -si  agentive,  i.e.,  something  like  "man  who  is  deprived  of 
[his  offspring]");  di' galwaya  "woman  whose  child  has  died"  (-ya  "female"); 
tc.'umum'amainiu-hi  "male  or  female  whose  father  or  mother  has  died"  (man- 
participle  suffix,  yd-hi  "person"). 
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above  (see  I,  48).  Very  likely,  as  suggested  by  N.  Yana  u'  naiyd-na. 
its  proper  range  of  significance  is  wider;  it  may  have  embraced  all 
meanings  of  'i'si  "husband"  and  mari'mi  "wife"  but  their  literal 
ones  (see  above,  nos.  24  and  25). 

42.  p'emo'o  "(man's  or  woman's)  father's  brother's  wife,"  also 
"stepmother";  vocative  p'emo'o-nd  (man  speaking),  p'emo'o  (woman 
speaking).     Plural  p' en'mo'oyd-hi. 

43.  ddt'ipla  "husband's  brother's  son,  daughter,"  also  "woman's 
stepson,  stepdaughter";  vocative  ddt'ipla.  To  be  analyzed  into  dafi 
(cf.  C.  Yana  ddt'i  "child,"  I,  5)  and  diminutive  -p!a,  i.e.  "little 
child."  Despite  its  literal  significance,  ddt'ip.'a  is  used  even  for  a 
grown-up  man  or  woman. 

44.  wa'nimdsi  "(man's  or  woman's)  stepfather;  man's  stepson, 
stepdaughter";  vocative  wa' nimdsi-nd  "stepfather!  stepson!"  (said 
by  man),  wa'nimdsi  "stepfather!"  (said  by  woman),  "step- 
daughter!" (said  by  man).  Cf.  N.  Yana  un'lma  "father's  brother" 
(I,  23),  C.  Yana  wan'lmasi  "father's  brother"  (I,  24). 

45.  umdwagai-na  "wife's  brother's  son,  daughter";  vocative 
umdwagai-na.  Its  reciprocal  is  u'  dji' yau-na.  wbich,  among  other  uses, 
refers  to  "father's  sister's  husband"  (see  above,  no.  20).  Its  analysis 
is  unclear,  but  u-  "to  be"  and  -ma-  "along  with"  seem  plausible.  It 
is  clearly  related  to  C.  Yana  mdwagai-na  (see  I,  34).  interpreted  as 
"friend";  there  is,  however,  no  clear  relation  in  meaning. 

46.  ' '  dp'dju'wlyau-na  "mother's  sister's  husband";  vocative 
f dp'dju'wlyau-na.  Analysis  unclear  except  for  -yau-na  verbal  noun 
suffix.  Plural f at 'p 'dju 'wiyewi.  Ishi  stated  that  one 's  ' '  wife 's  sister 's 
children"  (reciprocal  to  above)  were  addressed  as  one's  own  children, 
but  he  was  not  altogether  intelligible  here.  "Mother's  sister's  hus- 
band" is  apparently  also  covered  by  u(  dji'yau-na  (see  above,  no.  20). 

47.  'onts  la' yau-na  "mother's  father's  wife"  (not  kin  maternal 
grandmother),  "father's  father's  wife"  (not  kin  paternal  grand- 
mother), perhaps  only  after  kin  grandmother's  death;  vocative 
'onts  I  a' yau-na.  This  term  was  not  defined  altogether  satisfactorily ; 
it  leaves  some  room  for  doubt.  Observe  that  its  assigned  meanings 
have  already  been  covered  by  'a'yansi-ya  (see  above,  no.  22).  Its  C. 
Yana  etymological  equivalent,  ante  lay  au-na  "father's  sister"  (see  I. 
22),  differs  considerably  in  meaning.    Plural  '6dents!a'yau-na. 
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III.  DISCUSSION  OP  YANA  TERMS 

The  number  of  Yahi  terms  of  relationship  corresponding  etymologi- 
cally  to  Northern  and  Central  Yana  terms  is  considerable.  In  many 
cases  the  meanings  are  identical,  at  least  in  part ;  in  comparatively  few 
others  they  diverge,  though  generally  along  sociologically  intelligible 
lines.  The  following  table  presents  a  summary  of  the  facts  of 
linguistic  relationship  of  kinship  terms : 


N.  (and  C.)  Yana 

gaisi-nd  (voc.) 

(/anna  (voc.) 

ntna 

p.'aun  'i 

1  Hnisi 

daPi  (G.) 

'amaits.'gi 

yuwunts.'gi 
isi'yau-na 


man   miyau-na 

adjuwi 

(amawi 


Meaning 
father! 
mother! 
mother 
son 

daughter,  son  (?) 
child 

children 
boys,  sons 
woman  's  (older) 
brother 

man  'a  (older) 
sister 


father  's  mother  (?) 
woman  's  son  's  son 


\amainmanm  i       woman's  son  s 
I  daughter 

(Pu'ai-na  mother's  mother 

Pu'aisi  woman's  daughter's 

son 

1'  u  'aimarim  'i        woman  's  daughter 's 
daughter 
muxdi  father's  sister 

untc.'ayau-na  (C.)   father's  sister 

un'tma,  father's  brother 

wan'imasi  (C.) 
udfi'yau-na  mother's  brother 


rwaddP  imau-na      man's  brother's  son 
-iwaddP  imaumari-  man's  brother's 

I      m  'i  daughter 

il'auyd-na  cousin 

mawaaai-na  (C.)     friend 
tc(  ap  'dju  'i  father-in-law 


Yahi 
galsi 
gonna 

nina  (Kroeber) 
p.'au  'ni 
t  !i(  nisi 
d&Pip'.a 

'amaits.'gi 
yuwunts.'gi 

<i'si'yau-na 


man  m>  yan- 
na 


'a'  djitiri 
'amawi 

Po'oi-na 


mucdi 

'onts.'a  'yau- 

a  a 
wa'nimdsi 

u'  dji  'yau- ii a 


irn'  diit'  i-maii- 
na 

ilauya-hi 
umdwagai-na 

tc'ap'dju  'i 


Meaning 
father;  father's  brother 
mother;  mother's  sister 
mother 
son 
child 
husband's  brother's  child; 

woman  's  stepchild 
girls,  daughters 
boys,  sons 
woman's  brother; 
woman  's  father 's  brother 's  son  ; 
woman's  mother's  sister's  son 
man  's  sister; 
man  's  father 's  brother  's 

daughter; 
man  's  mother 's  sister  's 

daughter 
mother's  mother; 
woman's  daughter's  child 
father's  mother; 
woman's  son's  child; 
father  's  mother 's  sister ; 
woman's  sister's  son's  child 
mother  's  mother  (after  death 

of  mother's  father) 


father's  sister; 
woman  's  brother  's  child 
mother's  father's  wife; 
father's  father's  wife 
stepfather;  man's  stepchild 

mother's  brother; 
man's  sister's  child; 
mother's  sister's  husband; 
wife's  sister's  child; 
father's  sister's  husband; 
father's  mother's  brother; 
man's  sister's  son's  child; 
man's  father's  sister's  son 
' '  sister's  ' '  child 


man's  sister  (mythological) 

wife's  brother's  child 

father-in-law; 

woman's  sister's   father-in-law 

man's  brother's  father-in-law 


1918! 


Sapir:  Vnna  Terms  of  Relationship 


169 


N.  (AND  C.) 

Yana 

Meaning 

Yahi 

tc'ap  'djup! 

wn  '- 

mother-in-law 

U-'  <iji  'dju- 

na 

p!un  '-na. 

niga'i 

son-in-law 

ne'  ga'i 

tcf a'wai-na 

ilaughter-in-law 

tcr  a  'waih  i 

wana  (C.) 

son-in-law;  man  's 
mother-iu-law 

-wana 

unman  'mau- 

iut 

woman  's  son-in-law 

wimat  '- 

'  igai-na 

wife  's  brother 

ya<  gaihi 

dji(  'Jmayai 

'.-DO 

man  's  sister  's 
husband 

djima'yau-na 

djidjadja  'wayau- 

husband  's  sister 

djidjadja  '- 

na 

wiyau-na 

gamaidjaica 

i 'yau- 

woman's  brother's 

gamaidjawi  '- 

na 

wife 

yau-na 

u(naiya-na 

wife's  sister; 
husband's  brother; 
woman  's  sister  's 

husband ; 
man's  brother's  wife 

oxnaiya-hi 

Meaning 

mother-in-law ; 

woman's  sister's  mother-in-law 

man's  brother's  mother-in-law 

son-in-law; 

son-in-law's  brother 

daughter-in-law ;  daughter- 
in-law  's  sister 

tabooed  parent-in-law  or 
child-in-law 

' '  to  have  taboo  relation 
toward  affinity" 

wife  's  brother 

man's  sister's  husband 

husband's  sister 
woman's  brother's  wife 
wife's  sister   (mythological) 


There  is  undoubtedly  at  least  some  element  of  error  in  comparing 
the  northern  with  the  Yahi  terms.  "Were  this  removed,  we  should 
probably  find  even  fewer  discrepancies  in  meaning  between  the  two 
sets  than  are  revealed  by  the  foregoing  comparative  table.  In  par- 
ticular, the  Northern  Yana  terms  adjuwi  and  amawi  (amawi-marim'i) 
have,  quite  likely,  been  fallaciously  defined.  Some  of  the  more  dis- 
tinctive features  of  the  Yana  kinship  system  are  listed  in  the  following 
paragraphs : 

1.  Distinctive  term  for  "son,"  but  not  for  "daughter"  (I,  3  =  11,4). 
"Daughter"  is  included  in  "child"  (I,  4  =  11,  3).  Yahi  "little  man" 
(II,  5)  and  "little  woman  (II,  6)  for  "son"  and  "daughter"  respec- 
tively are  hardly  true  relationship  terms,  their  proper  interpretation 
being  probably  as  "boy"  and  "girl." 

2.  Recognition  of  difference  between  ' '  older  brother ' '  and  ' '  younger 
brother ' '  and  between  ' '  older  sister ' '  and  ' '  younger  sister  "  ( I,  6 :  7  =  II, 
7:  8;  I,  2:  1  =  11,  10:  11;  I,  10:  11).  In  Yahi  there  is  no  difference 
recognized  between  "woman's  older  brother"  and  "woman's  younger 
brother ' '  or  between  ' '  man 's  older  sister ' '  and  ' '  man 's  younger  sister. ' ' 
I  am  not  at  all  certain  that  Northern  Yana  differs  radically  in  this 
respect  from  Yahi.  My  notes  are  not  as  clear  on  this  point  as  I  could - 
wish,  but  it  seems  not  altogether  unlikely0  that  N.  Yana  Jc!atcfu  (I,  9) 


0  From  incidental  remarks  made  by  Betty  Brown  in  connection  with  isiyau 
"woman's  brother"  (Yana  Texts,  176,  1.  12),  I  concluded  that  it  was  doubt- 
ful if  isi'yau-na  necessarily  meant  "woman's  older  brother"  alone,  but  that 
it  was  possible  that  women  said  k  !atc'u-na  to  their  brothers  before  these 
were  of  age,  isi'yau-na  "being  man"  after  puberty. 
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and  k!atdai-na  (I,  11;  at  least  when  used  by  male)  are  really  pre- 
pubertal terms  and  that  marl'miyau-na  (I,  10)  and  isl'yau-na  (I,  8) 
are  respectively  inclusive,  as  in  Yahi,  of  "older  and  younger  sister" 
and  "older  and  younger  brother."  These  terms  themselves  suggest 
by  their  etymology  not  relative  seniority,  but  sex  contrast.  However, 
Northern  Yana  and  Yahi  do  not  need  to  correspond  in  detail. 

3.  Recognition  of  difference  between  male  and  female  speaker. 
This  applies  to  brothers  and  sisters  (I,  6,  7 :  8,  9  =  II,  7,  8:  12;  I,  10: 
12  =11,  10,  11 :  12  ;  I,  11  seems  to  contradict  this  principle,  perhaps  only 
through  misleading  character  of  data  as  recorded)  ;  to  men  and  women 
in  relation  to  their  nephews  and  nieces  (as  necessary  consequence  of 
principle  of  reciprocity,  see  4,  below)  ;  to  men  and  women  in  relation 
to  their  grandchildren  or  grandchildren  of  brothers  and  sisters  (again 
as  necessary  consequence  of  principle  of  reciprocity)  ;  to  certain  terms 
for  "cousin"  (II,  20:  23  "father's  sister's  son";  II,  22:  23  "mother's 
brother's  daughter")  ;  to  spouse  (I,  35:  36  =  11,  24:  25);  to  certain 
affines  (see  8  below  for  classification  of  brothers-in-law  and  sisters-in- 
law  ;  II,  20:  23  "spouse's  sister's  child";  II,  45:  43  "spouse's 
brother's  child")  ;  and  to  stepchildren  (II,  44:  43).  It  seems  not 
unlikely  that  in  the  case  of  brother  and  sister  terminology,  the  recog- 
nition of  the  sex  of  the  speaker  is  a  reflection  of  the  semi-taboo  relation 
that  in  many  American  tribes  subsists  between  brother  and  sister, 
particularly  after  the  maturity  of  the  latter.  Thus,  among  the  Yana, 
social  intercoui-se  between  brother  and  sister,  after  the  playing  days 
of  childhood,  was  not  free.  To  avoid  the  implication  of  too  great 
familiarity,  brother  and  sister  addressed  each  other  in  the  plural 
instead  of  the  normal  singular  (Yana  Texts,  note  139).  Both  social 
custom  and  kinship  feature  are  paralleled  among  the  Nootka.  How- 
ever, the  hypothesis  here  suggested  needs  to  be  followed  up  in  detail 
among  many  tribes  before  great  weight  can  be  attached  to  it. 

4.  Reciprocity,  i.e.  application  of  same  (or  etymologically  closely 
related)  term  to  both  members  of  related  pair  of  individuals  (e.g. 
paternal  grandmother  and  woman's  son's  child,  man's  mother-in-law 
and  woman's  son-in-law).  This  principle  is  exemplified,  though  not 
always  completely,  in  grandparents  and  grandchildren  (II,  14;  I,  16: 
17  =  11,  15;  I,  18:  19,  20  =  11,  16;  II,  18);  in  granduncles  (grand- 
aunts)  and  grandnephews  (grandnieces)  (see  references  for  preceding 
category;  further  II,  20  "father's  mother's  brother,  man's  sister's 
son's  child";  II,  22:  23  "father's  father's  sister,  woman's  brother's 
son's  child  "  )  ;  in  uncles  (  aunts)  and  nephews  ( 'nieces)  (II.  19  ;  II,  20")  ; 
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in  cousins  (I,  31,  32 ;  II,  22  :  237)  ;  in  man's  mother-in-law  and  woman's 
son-in-law  (1,  41)  ;  in  certain  other  relations  of  affinity  (II,  20  "moth- 
er 's  sister 's  husband,  wife 's  sister 's  child  "  ;  II,  22 :  237 )  ' '  mother 's 
brother's  wife,  husband's  sister's  child";  II,  27;  II,  34,  35;  II,  40)  ; 
and  in  step-relationship  (II,  44;  II,  22:  237  "father's  father's  wife, 
husband 's  son 's  child ;  mother 's  father 's  wife,  husband 's  daughter 's 
child"). 

5.  Recognition  of  difference  between  relationship  via  father  (re- 
ciprocally, son  or  brother)  and  via  mother  (reciprocally,  daughter  or 
sister).  This  applies  to  grandparents,  reciprocally  grandchildren 
(I,  13:  18  =  11,  14:  16,  17;  I,  14,  15:  19,  20  =  11,  14:  16;  II,  15:  18)  ; 
to  granduncles  and  grandaunts,  reciprocally  grandnephews  and  grand- 
nieces  (see  references  for  preceding  category;  further,  II,  20  "father's 
mother's  brother,  man's  sister's  son's  child";  II,  22  "father's  father's 
sister":  23  "woman's  brother's  son's  child")  ;  to  uncles  and  aunts, 
reciprocally  nephews  and  nieces  (I,  21,  22:  25  =  11,  19:  2  "mother's 
sister";  I,  23,  24:  26  =  11,  1  "father's  brother":  20;  I,  27,  28:  29 
"man's  sister's  child"  =  II,   5,  6,  21    [  ?]    "man's  brother's  child": 

20  "man's  sister's  child";  II,  19  "woman's  brother's  child":  5,  6, 

21  [?]  "woman's  sister's  child")  ;  to  cousins  (IT,  7,  8,  9,  10,  11,  12 
"father's  brother's  child,  mother's  sister's  child":  20  [?],  22,  23 
"father's  sister's  child,  mother's  brother's  child")  ;  to  certain  terms 
of  affinity  (II,  46  "mother's  sister's  husband":  20  "father's  sister's 
husband";8  II,  20  "wife's  sister's  child":  45;  II,  22  "mother's 
brother's  wife":  42  "father's  brother's  wife";  II,  23  "husband's 
sister's  child":  43  "husband's  brother's  child')  ;  and  to  certain  step- 
relationships  (II,  14  "father's  father's  wife":  16  "mother's  father's 
wife"9). 

6.  Merging  of  paternal  (reciprocally,  fraternal)  and  maternal  (re- 
ciprocally, sororal)  lineage  (reverse  of  5).  This  feature  is  not  funda- 
mentally characteristic  of  Yana,  and  it  is  doubtful  if  all  recorded 
cases  are  genuine  (I,  16  [  ?]  ;  I,  29  "woman's  brother's  or  sister's 
child";  I,  31,  32;  II,  20  "father's  or  mother's  sister's  husband";  II, 

22  "father's  or  mother's  father's  wife";  II,  23  "husband's  son's  or 
daughter's  child";  II,  47  [?]). 

7.  Secondary  sex  discrimination  (in  contradistinction  to  such  pri- 
mary discriminations  as  grandfather  and  grandmother  or  uncle  and 


i  'a'yansiya  (II,  22)  and  '6'yanmau-na  (II,  23)  are  etymologically  related  and 
form  in  effect  a  reciprocal  kinship  pair. 

8  II,  20,  however,  seems  to  include  also  "mother's  sister's  husband"  (see  6). 

9  II,  22,  however,  may  be  employed  for  both  of  these  relationships. 
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aunt,  in  which  cases  etymologically  unrelated  steins  are  used).  These 
embrace  certain  cases  of  brother  and  sister  (I,  6:  12  =  11,  7:  10;  II, 
8:  11)  ;  of  grandchildren  (I,  14:  15;  I,  19:  20)  ;  of  nephew  and  niece 
(I,  27:  28)  ;  of  terms  of  affinity  (I,  37:  38  =  11,  28:  29;  II,  30:  32; 
II,  31:  33;  II,  34:  35).  Note  also  'a'yansiya  (II,  22),  which  is  a 
feminine  derivative  of  the  stem  contained  in  its  reciprocal  term 
Wyanmau-na  (II,  23)  ;  the  latter  term,  however,  would  seem  to  in- 
clude several  feminine  references.  Particularly  noteworthy  is  the 
secondary  origin  of  "mother-in-law,"  literally  "father-in-law  woman" 
(I,  38  =  11,  29).  The  same  feature  is  found  also  in  Chimariko:1" 
-maku  "father-in-law,"  -mako-sa  "mother-in-law"  (Chimariko  -sa 
corresponds  to  Yana  feminine  -ya) . 

8.  Classification  of  brothers-in-law  and  sister-in-law  according  to 
whether  speaker  and  relative  are  of  same  or  different  sex.  When 
the  speaker  and  relative  are  of  the  same  sex  (man's  sister's  husband, 
wife's  brother,  woman's  brother's  wife,  husband's  sister),  a  distinc- 
tive term  is  used  for  each  of  the  four  relationships   (I,  44  =  11,  37: 

I,  45  =  11,  36;  I,  46  =  11,  38;  I,  47  =  11,  39).  When  they  are  of 
opposite  sex  (man's  brother's  wife,  wife's  sister,  woman's  sister's 
husband,  husband's  brother),  they  are  either  lumped  together  under 
a  single  term  (I,  48  =  11,  41)  or,  in  Yahi,  identified  with  husband  or 
wife  (II,  24,  25). 

9.  Merging  of  terms  of  consanguinity  and  affinity  (including  step- 
relationship).  Generally  these  two  classes  of  terms  of  relationship 
are  kept  rigidly  apart,  but  there  are  certain  cases  of  merging  in  Yana 
(I,  14,  16;  II,  20;  II,  22,  23). 

10.  Merging  of  distinct  generations,  apart  from  cases  of  reciproc- 
ity.   This  does  not  happen  often  (II,  20,  22,  23). 

11.  Distinction  in  terminology  dependent  on  whether  third  party 
(connecting  link  in  terms  of  affinity)  is  alive  or  dead,  (a)  In  terms 
of  consanguinity  (II,  16:  17)  ;  (b)  in  terms  of  affinity  (II,  28,  29,  3D, 
31 :  40).  It  is  possible  that  this  principle  operates  to  a  greater  extent 
than  would  appear  from  recorded  evidence. 

12.  Reflection  of  taboo  relationship  (man's  mother-in-law,  man's 
daughter-in-law,  woman's  father-in-law,  woman's  son-in-law;  also 
certain  remoter  relationships)  in  kinship  terminology  (I,  41  "man's 
mother-in-law,  woman's  son-in-law";11  I,  43:  II,  27;  -tcana  forms  in 

II,  28,  29,  30.  31.  32.  33.  40). 


1,1  Dixon,  R.   R,    The  Chimariko   Indians  and   Language,   Present   scries,   v,  :!74. 
11  But  also  "man's  son-in-law.'' 
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13.  Reflection  of  levirate  custom  (marriage  of  widow  by  brother 
of  deceased,  marriage  of  widower  by  sister  of  deceased)  in  kinship 
terminology.12  The  cases  involved  may  be  grouped  into  two  classes : 
(a)  those  which  depend  on  what  may  be  called  the  sociological  equiv- 
alence of  brothers  and  of  sisters ;  and  ( b )  those  which  represent  step- 
relationship  in  terms  of  the  levirate.  Under  (a)  come  the  following 
cases:  identification  of  paternal  uncle  and  maternal  aunt  with  father 
and  mother  respectively  (II,  1,  2)  ;  of  man's  brother's  children  and 
of  woman's  sister's  children  with  own  children  (II,  5,  6;  I,  27  =  11, 
21)  ;  of  cousins  on  paternal  uncle's  or  maternal  aunt's  side  with 
brothers  and  sisters  (II,  7,  8,  9,  10,  11,  12)  ;  of  grandfather  with  grand- 
father's brother  and  of  grandmother  with  grandmother's  sister,  re- 
ciprocally of  man's  grandchild  with  his  brother's  grandchild  and  of 
woman's  grandchild  with  her  sister's  grandchild  (II,  14,  15)  ;  of 
husband  with  husband's  brother  and  of  wife  with  wife's  sister  (II,  24, 
25)  ;  of  parent-in-law  with  man's  brother's  or  woman's  sister's  parent- 
in-law,  or  son-in-law  with  son-in-law's  brother,  and  of  daughter-in- 
law  with  daughter-in-law's  sister  (II,  28,  29,  30,  31).  Under  (6) 
come  the  following  cases :  identification  of  father 's  brother 's  wife  with 
stepmother,  reciprocally  of  husband's  brother's  child  with  woman's 
stepchild,  itself  meaning  literally  "little  child"  (II,  42,  43)  ;  etymo- 
logical identity  of  N.  and  C.  Yana  terms  for  paternal  uncle  with  Yahi 
term  for  stepfather  (I,  23,  24:  II,  44).  It  should  be  noted  that  the 
dependence  of  these  facts  of  terminology  on  the  custom  of  the  levirate 
was  throughout  quite  clear  and  practically  self-evident  to  Ishi. 

It  is  worth  noting  that  of  the  four  recognizable  cases  of  kinship 
terminology  reflecting  some  feature  of  social  usage  (3,  ll,13  12,  13) 
three  are  symptomatic  of  a  taboo  or  semi-taboo. 


12  For  a  general  treatment  of  this  matter,  with  use  of  Yahi  data,  see  Sapir, 
E.,  Terms  of  Belationship  and  the  Levirate.    Am.  Anth.,  n.  s.,  xvm,  327-337,  1916. 

13  Change  of  term  undoubtedly  connected  with  mourning  taboo,  i.e.,  taboo 
of  explicitly  or  implicitly  mentioning  the  deceased  person. 
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INTRODUCTION 

Often  the  incidental  records  of  human  life  are  the  most  interesting 
and  illuminating.  The  factors  of  health,  hereditary  predispositions, 
and  psychic  reactions  are  of  greater  directing  influence  in  the  affairs 
of  men  and  the  making  of  historic  events  than  is  ordinarily  under- 
stood. 

It  is  not  without  anthropological  value  that  the  following  brief 
notes  are  recorded  concerning  the  personal  idiosyncrasies,  physical 
attributes,  somatic  disorders,  and  pathologic  findings  of  Ishi,  the  last 
Yahi  Indian. 

At  the  time  of  the  capture  of  our  informant,  he  was  undoubtedly 
in  a  state  of  starvation.  He  was  extremely  emaciated  and  weak 
(plate  38).  As  has  been  described  by  Waterman,1  this  capture  took 
place  at  Oroville,  August,  1911. 


i  Univ.  Calif.  Publ.  Am.  Arch.  Ethn.,  xm,  no.  2,  p.  64,  1918. 
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The  photograph  taken  at  that  time  shows  how  great  the  privations 
must  have  been  to  produce  such  a  state  of  physical  attenuation.2  Ishi 
himself  later  made  the  statement  that  he  was  not  sick  but  had  no 
food.  White  men  had  taken  his  bow  and  arrows ;  game  was  scarce, 
and  he  had  no  means  of  procuring  it.  He  had  strayed  from  his  usual 
trail,  between  Deer  creek  and  Mount  Lassen.  The  railroad  on  one 
side  and  a  large  river  on  the  other  kept  him  from  making  his  way  to 
the  refuge  of  the  hills.  His  fear  of  trains  and  automobiles  seems  to 
have  been  considerable  in  those  days. 

Upon  being  captured,  Ishi,  according  to  his  own  account,  was 
handcuffed,  confronted  by  guns  and  pistols,  and  intimidated  to  such 
an  extent  that  he  vomited  with  fear.  He  was  taken  to  the  county 
jail  where  he  was  held  several  days  before  he  was  rescued  by  Water- 
man and  transferred  to  the  University  of  California.  During  this 
time,  he  said  he  touched  no  food  and  drank  almost  no  water,  so  great 
was  his  dread  of  the  white  man.  His  treatment  in  jail  seems  actually 
to  have  been  kindly  enough,  and  he  certainly  aroused  much  more 
curiosity  than  brutality ;  but  he  was  undoubtedly  badly  frightened. 

He  was  taken  to  the  University  of  California  Museum  of  Anthro- 
pology in  San  Francisco.  Here  he  was  made  to  understand  the 
friendly  feeling  of  the  white  man,  and  he  began  to  comprehend  the 
scheme  of  civilization  to  which  he  had  hitherto  been  a  stranger.  He 
was  given  food  and  clothing,  and  was  taught  the  many  inhibitive 
lessons  of  modern  life. 


SICKNESS  OF  NOVEMBER,  1911 

On  November  22,  1911,  less  than  three  months  after  his  arrival, 
he  was  taken  sick  with  a  cold,  or  a  respiratory  infection,  and  was 
entered  as  a  patient  in  the  University  Hospital.  The  record  of  this 
illness  is  as  follows : 

CLINICAL  RECORD  FROM  THE  FILES  OF  THE  UNIVERSITY  OF 
CALIFORNIA  HOSPITAL,  SAN  FRANCISCO 

Nov.  22,  1911.  Blood  Examination. — Hemoglobin,-  96'%.  Red  corpuscles, 
4,516,000.  White  cells,  18,000.  Polynuclears,  85%.  Large  Mononuclears,  11%. 
Small  Mononuclears,  4%.  Eosinophiles,  negative.  Blood  Cultures,  negative. 
Blood  smears,  negative  for  plasmodia  malaria. 

Nov.  23,  1911.  Tuberculin  Reaction. — Calmette,  negative;  von  Pirquet,  nega- 
tive;  Moro,  negative. 


z  Ibid.,  plate  1. 
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Urinalysis. — Yellow,  clear.  Specific  gravity,  1022.  Keaction,  acid.  Sugar, 
5%.     Albumen,  negative.     No  pus.     No  diazo  reaction. 

Nov.  25,  1911.  Sputum  Examination. — Small  amount,  thin  and  watery; 
sputum  streaked  with  bright  red  blood.  No  acid,  fast  bacilli,  few  gram  positive 
diplococci. 

Stool  Examination. — Liquid — brown — no  occult  blood;  no  parasites,  eggs,  or 
pus. 

Blood  Pressure. — 125  mm.  mercury. 

Dec.  26,  1911. — Photograph  taken  of  feet.  Ishi  has  had  temperature  only 
once  since  he  came  in,  and  then  only  for  a  few  hours. 

Jan.  24,  1912. — Since  then  he  has  had  only  moist  rales.  Considerable  thin 
frothy  sputum — never  hemorrhagic. 

Feb.  2,  1912. — He  is  discharged  to-day  with  his  cough  cleared  up  though  he 
has  some  expectoration.     Diagnosis:  Broncho-pneumonia. 

Dr.  Markel, 

Dr.  I.  W.  Baldwin, 

Internes. 

During  this  illness  the  temperature  chart  shows  that  for  the  first 
week  Ishi's  fever  ranged  between  38°  and  40°  C.  His  pulse  ranged 
between  60  and  105,  his  respiration  between  18  and  35.  It  will  be 
observed  that  his  reactions  to  tuberculin  at  this  time  were  negative. 
But  the  record  at  this  early  date  indicates  how  susceptible  he  was  to 
respiratory  infections. 


SICKNESS  OP  SEPTEMBER,  1912 

On  September  15,  1912,  he  was  again  entered  as  a  patient  in  the 
University  Hospital,  this  time  with  a  diagnosis  of  abdominal  pains  of 
unknown  origin.     His  history  in  brief  is  taken  from  the  records. 

Sept.  15,  1912.  Ishi  entered  the  University  Hospital  the  second  time.  The 
associate  curator,  Mr.  Gifford,  says  that  Ishi  has  a  bad  cold  and  has  not  appeared 
to  be  at  all  well  for  three  daysi.  He  refused  to  get  up  this  morning.  When 
questioned  he  complained  of  pain  and  tenderness  in  the  left  para-umbilical 
region.  No  satisfactory  record  of  the  condition  of  his  bowels  or  of  his  appetite 
was  obtained.  He  vomited  a  little  clear  fluid  immediately  after  coming  to  the 
ward. 

The  examination  is  as  follows: 

Eyes. — Pupils  regular  and  equal;   react  to  light  and  accommodation. 

Nose. — Discharging  mucus. 

Mouth.- — The  tongue  clear. 

Breath. — Not  foul. 

Tonsils. — Atrophic. 

Heart. — Negative. 

Lungs. — Both  sides  of  chest  move  synchronously  and  equally.  No  demon- 
strable dullness.  He  complains  of  cramp-like  pains  in  the  left  para-umbilical 
region;  tenderness  on  deep  palpation  over  area  indicated  on  chart.  [Chart 
omitted.] 
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Abdomen. — No  distention.  Rigidity,  a  little  more  on  the  right  side  than  on 
the  left.  Doughy  mass  felt  in  region  of  ascending  colon;  some  tenderness  and 
stiffness  on  palpation  over  this  area;  seems  to  feel  more  comfortable  with  knees 
drawn  up. 

2Tji.ee  Jerks. — Positive  and  sluggish. 

Blood  Examination. — Red  corpuscles,  4,800,000.  Whites,  10,000.  Polynuclears, 
76%.  Large  mononuclears,  4%.  Small  mononuclears,  20%.  Eosinophils,  nega- 
tive. 

Urinalysis. — Pale  yellow,  clear.  Specific  gravity,  1015.  Acid  reaction.  Sugar, 
negative.  Albumen,  negative.  No  casts.  No  red  cells.  A  few  round  epithelial 
cells. 

Temperature. — Normal. 

Pulse. — Between  50  and  60. 

Eespiration. — Between  15  and  24. 

Discharged  September  18,  1912.  Diagnosis:  abdominal  pains  of  unknown 
origin.     Condition  improved.     Treatment :  Calomel  and  Magnesium  sulphate. 

Ishi's  recovery  from  this  attack  was  apparently  complete,  and  he 
gradually  resumed  his  work  as  assistant  janitor  in  the  Museum. 


CHARACTERISTICS  OF  ISHI 

About  this  time  I  became  an  instructor  in  surgery  in  the  University 
Medical  School,  and  thus  came  in  contact  with  the  Indian. 

From  the  first  weeks  of  our  intimacy  a  strong  friendship  grew  up 
between  us,  and  I  was  from  that  time  on  his  physician,  his  confidant, 
and  his  companion  in  archery.  He  often  asked  if  I  were  not  part 
Indian,  which,  although  it  is  not  a  fact,  I  naively  admitted  I  was. 

The  Museum  is  near  the  Hospital,  and  since  Ishi  had  been  made 
a  more  or  less  privileged  character  in  the  hospital  wards,  he  often  came 
into  the  surgical  department.  Here  he  quietly  helped  the  nurses 
clean  instruments,  or  amused  the  internes  and  nurses  by  singing  his 
Indian  songs,  or  carried  on  primitive  conversation  by  means  of  a 
very  complex  mixture  of  gesture,  Yana  dialect,  and  the  few  scraps 
of  English  he  had  acquired  in  his  contact  with  us. 

His  affability  and  pleasant  disposition  made  him  a  universal 
favorite.  He  visited  the  sick  in  the  wards  with  a  gentle  and  sympa- 
thetic look  which  spoke  more  clearly  than  words.  He  came  to  the 
women's  wards  quite  regularly,  and  with  his  hands  folded  before  him, 
he  would  go  from  bed  to  bed  like  a  visiting  physician,  looking  at  each 
patient  with  quiet  concern  or  with  a  fleeting  smile  that  was  very 
kindly  received  and  understood. 
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ISHI'S  MEDICAL  BELIEFS 

Women. — Ishi  had  many  of  our  own  obsolete  superstitions  regard- 
ing women.  One  criticism  he  made  of  the  white  man's  civilization 
was  the  unbridled  liberty  we  give  menstruating  women.  The  "Sako 
mahale, "  as  he  designated  them,  were  a  cause  of  much  ill  luck  and 
sickness.  They  should  be  in  seclusion  during  this  period.  In  fact, 
he  often  commented  on  the  number  of  sick  men  that  came  to  the 
hospital.  I  asked  him  what  he  thought  made  so  many  men  sick.  He 
said  it  was  "Sako  mahale,  too  much  wowi  (houses),  too  much  auto- 
mobile," and  last  but  most  important  of  all,  the  "Coyote  doctor," 
or  evil  spirit. 

Dogs. — Playing  with  dogs,  and  letting  them  lick  one's  hand,  Ishi 
said  was  very  bad.  He  assured  me  that  to  let  babies  play  with  dogs 
this  way  led  to  paralysis.  It  is  interesting  to  note  that  Dr.  R.  H. 
Gibson  of  Fort  Gibson,  Alaska,  has  reported  the  coincidence  of 
poliomyelitis  among  the  Tanana  Indians  and  the  occurrence  of  dis- 
tempers in  dogs.3 

Rattlesnakes. — Ishi's  treatment  for  rattlesnake  bite  was  to  bind  a 
toad  or  frog  on  the  affected  area.  This  is  interesting  in  the  light  of  the 
experiments  of  Madame  Phisalix  of  the  Pasteur  Institute,  who  demon- 
strated the  antidotal  properties  of  salamandrin,  an  extract  obtained 
from  salamander  skin,  and  the  natural  immunity  that  the  salamander 
has  to  viper  venom.  Macht  and  Able  have  obtained  a  similar  powerful 
alkaloid  from  the  toad  Bufo  nigra,  called  bufogin,  which  has  some 
of  the  properties  of  strychnin  and  adrenalin.  It  has  been  used  as 
an  arrow  poison  by  South  American  aborigines.  Experiments  which 
I  conducted  with  salamandrin  as  an  antidote  to  crotalin,  show  that 
it  has  a  pronounced  protective  and  curative  value  in  the  immuniza- 
tion of  guinea  pigs  and  in  their  cure  after  being  bitten  by  the  rattle- 
snake. It  is,  however,  too  dangerous  and  potent  a  poison  itself  to 
be  of  any  practical  value. 

When  out  camping  we  killed  and  cooked  a  rattlesnake  or  "kem- 
na. ' '  Ishi  refused  not  only  to  taste  it,  but  also  to  eat  from  the  dishes 
in  which  it  had  been  cooked.  We  ate  it,  and  found  that  it  tasted  like 
rabbit  or  fish.  Ishi  expected  us  to  die.  That  we  did  not  do  so  he 
could  only  explain  on  the  grounds  that  I  was  a  medicine  man  and 
used  magic  protection. 


3  Journal  American  Medical  Association,  Feb.  28,  1914. 
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Moan. — Ishi  held  the  superstition  common  among  uneducated 
Caucasians,  that  it  is  unwholesome  to  sleep  with  the  moon  shining 
on  one's  face,  so  he  covered  his  head  completely  under  his  blankets 
when  sleeping  in  the  open. 

Hygiene. — Ishi  had  wholesome  notions  of  hygiene.  When  out 
hunting  he  has  several  times  stopped  me  from  drinking  water  from 
a  stream  which  he  thought  had  been  contaminated  by  dwelling  houses 
above. 

His  residence  in  the  Museum  caused  many  misgivings  in  his  mind. 
The  presence  of  all  the  bones  of  the  dead,  their  belongings,  and  the 
mummies  were  ever  a  source  of  anxiety  to  him.  He  locked  his  bed- 
room door  at  night  to  keep  out  spirits.  When  we  stored  our  camping 
provender  temporarily  in  the  Museum  bone  room,  Ishi  was  not  only 
disgusted  by  genuinely  alarmed.  It  was  only  after  the  reassurance 
that  the  "bunch  a  mi  si  tee"  could  not  enter  through  the  tin  of  the 
cans  that  he  was  relieved. 

Surgery. — On  some  of  his  visits  to  the  University  Hospital,  Ishi 
gazed  through  the  glass-panelled  door  of  the  operating  room  and 
watched  the  less  grewsome  scenes  therein,  wondering  no  doubt  what 
was  the  meaning  of  this  work.  At  times,  when  it  seemed  proper,  I 
took  him  into  the  operating  room  and  placed  him  in  the  visitors' 
stand  where  he  could  watch  the  entire  procedure  of  a  surgical  opera- 
tion. He  was  an  attentive  spectator,  and  his  questions  afterward, 
though  few  and  imperfectly  understood,  showed  that  he  marveled 
most  at  the  anaesthetic  and  that  he  debated  the  advisability  of  such 
surgical  work. 

Once  he  saw  me  remove  a  diseased  kidney.  He  viewed  the  sleeping 
man  with  deep  wonder.  He  seemed  interested  at  the  methods  we 
employed  to  prevent  hemorrhage.  For  days  afterwards  he  asked 
me  if  the  patient  still  lived,  and  seemed  incredulous  when  I  said  he 
did.  When  he  saw  an  operation  for  the  removal  of  tonsils  he  asked 
me  why  it  was  done.  I  told  him  of  the  pain  and  soreness  which  was 
indicative  of  disease,  and  necessitated  the  operation.  He  conveyed  to 
me  the  information  that  among  his  people  tonsilitis  was  cured  by 
rubbing  honey  on  the  neck,  and  blowing  ashes  down  the  throat  through 
a  hollow  stick  or  quill ;  no  operations  were  necessary. 

The  only  surgical  operation  with  which  he  seemed  familiar  was 
scarification.  This  was  accomplished  by  means  of  small  flakes  of 
obsidian  and  had  as  its  purpose  the  strengthening  of  the  arms  and 
legs  of  men  about  to  go  out  on  a  hunt. 


1920]  Pope:  The  Medical  History  of  Ishi  181 

Herbs. — His  own  knowledge  of  the  use  of  medicinal  herbs  was 
considerable,  as  we  learned  later  when  he  went  back  to  Deer  Creek 
canyon  with  us  on  a  three  weeks'  camping  trip.  Here  he  designated 
scores  of  plants  that  were  of  technical,  economic,  or  medicinal  value. 
But  he  put  very  little  faith  in  these  things.  The  use  of  herbs  and 
drugs  seems  to  have  been  the  province  of  old  women  in  the  tribe. 

There  was  a  hole  in  the  septum  of  his  nose  which  he  had  probably 
used  as  a  receptacle  for  a  small  piece  of  wood,  as  well  as  for  holding 
ornaments.  When  he  had  a  cold  he  placed  in  this  spot  a  twig  of 
baywood  or  juniper,  and  indicated  to  me  that  this  was  medicine.  It 
served  very  much  with  him  as  menthol  inhalers  do  with  us.  Its 
influence  was  largely  psychic  but  agreeable. 

Magic. — The  real  medicine  was  magic.  The  mysteries  of  the  k'uwi, 
or  medicine  man,  were  of  much  greater  value  than  mere  dosing. 
Their  favorite  charms  seem  to  have  been  either  the  blowing  of  smoke 
and  ashes  in  certain  directions  to  wield  a  protective  or  curative  influ- 
ence, or  the  passing  of  coals  of  fire  through  themselves  or  their  patients 
by  means  of  sleight  of  hand.  They  also  sucked  out  small  bits  of 
obsidian  or  cactus  thorns  from  their  clients,  averring  that  these  were 
the  etiologic  factors  of  sickness. 

The  principal  cause  of  pain,  according  to  Ishi,  was  the  entrance 
of  these  spines,  thorns,  bee  stings,  or,  as  he  called  them,  "pins,"  into 
the  human  frame.  The  medicine  man  sucked  them  out,  or  plucked 
them  while  they  were  floating  in  the  air  in  the  vicinity  of  the  sick 
man.  They  were  then  deposited  in  a  small  container,  usually  made 
of  the  dried  trachea  of  a  bird,  or  of  a  large  artery.  The  ends  of  this 
tube  were  sealed  with  pitch  or  some  form  of  a  stopper  and  the  whole 
thing  taken  possession  of  by  the  doctor,  thus  keeping  the  "materia 
morbosa"  where  it  could  do  no  further  harm. 

The  fact  that  I  was  able  to  do  sleight  of  hand :  vanish  coins,  change 
eggs  into  paper,  swallow  impossible  objects  at  will,  and  perform 
similar  parlor  magic,  convinced  Ishi  that  I  was  a  real  doctor,  much 
more  than  any  medication  or  surgery  at  my  command.  He  came, 
nevertheless,  to  our  clinic  whenever  he  had  a  headache,  or  a  bruised 
member,  or  lumbago,  and  accepted  our  services  with  due  faith.  His 
first  attack  of  this  latter  complaint  is  recorded  as  follows : 
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SICKNESS  OF  MAY,  1913 
Clinical  Record 

May  21st,  1913. — Entered  the  hospital  for  the  third  time.  Complaint,  pain 
in  the  back. 

Eyes. — Examination  shows  pupils  regular  and  reacting  to  light  and  accommo- 
dation.    Eye  muscles  negative. 

Ears,  Nose. — Negative. 

Skin. — Sclera.     Mucous  membrane,  negative. 

Throat. — Negative. 

Tongue. — Slightly  coated. 

Teeth. — Poor.  Gums,  pyorrhea.  Purpuric  spots  on  gums.  [Probably  a  mis- 
take about  pyorrhea.] 

Thyroid  Gland. — Negative. 

Examination  of  Chest. — Negative. 

Heart. — Apex  not  seen  or  felt.  Dullness  in  the  fifth  space,  10  cm.  from  the 
middle  line  to  the  left.  No  dullness  to  right  of  sternal  margin.  Sounds  regular, 
good  quality,  faint,  no  murmurs. 

Pulse. —  Eadials  equal,  regular,  good  volume  and  tension. 

Abdomen. — Eounded,  symmetrical,  tympanitic;  thick,  flabby  wall;  no  tender- 
ness.    [He  had  become  fat  by  this  time.] 

Liver. — Dullness  at  the  sixth  rib  intercostal  margin  in  the  nipple  line.  Liver 
edge,  spleen,  kidneys  not  felt. 

Baclc. — Apparently  some  rigidity  of  lumbar  and  also  dorsal  region,  but  im- 
possible to  make  sure  of  any  real  signs.     No  great  tenderness. 

Blood  Examination. — Negative. 

Urinalysis. — Normal. 

Temperature. — Normal. 

Diagnosis. — Myalgia. 

Treatment.— Acetyl-salicylic  acid. 

Discharged,  May  23,   1913,   cured. 


ISHI'S  PERSONAL  HABITS 

Sleep. — In  1915,  after  his  first  tubercular  diagnosis,  in  order  to 
keep  him  in  the  most  favorable  environment,  Ishi  was  given  a  little 
canvas  house  on  the  hill  back  of  the  Museum.  Here  he  slept  and  spent 
much  of  his  time.  He  had  to  be  taught  to  keep  his  windows  open  at 
night,  and  even  this  outdoor  sleeping  did  not  please  him.  He  always 
preferred  to  sleep  in  his  old  room  on  the  second  floor  of  the  Museum 
where  it  was  warm  and  dry.  His  bed  was  a  canvas  cot  and  he  slept 
between  blankets  in  preference  to  sheets.  He  had  several  flannelette 
nightshirts  but  he  preferred  to  sleep  naked,  taking  off  all  his  clothes 
in  the  dark  after  his  roommate,  Mr.  Loud,  an  attache  of  the  Museum, 
had  retired  and  extinguished  the  light. 

Clothing. — In  the  daytime  he  most  frequently  wore  a  khaki  shirt 
and  trousers,  cotton  socks  and  army  shoes.     At  first  he  was  offered 
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moccasins,  but  he  refused  to  wear  them.  He  wanted  to  be  like  other 
people.  Usually  he  wore  a  bright  colored  necktie  and  sometimes  a 
hat,  when  he  was  going  down  town.  In  cold  weather  he  wore  woolen 
underwear,  but  he  did  not  seem  to  need  it.  On  rare  occasions  he  put 
on  an  old  raincoat  in  inclement  weather.  A  few  discarded  woolen 
suits  were  given  him,  but  cotton  shirts  and  trousers  were  his  choice. 
He  used  a  pocket  handkerchief  in  the  most  approved  manner,  and 
because  of  his  frequent  colds  he  needed  it  often. 

Modesty. — Ishi,  strange  to  say,  was  very  modest.  Although  he 
went  practically  naked  in  the  wilds,  and,  as  described  by  Waterman, 
upon  his  first  appearance  in  Deer  creek  canyon  he  was  seen  alto- 
gether nude,  nevertheless,  his  first  request  after  being  captured  was 
for  a  pair  of  overalls.  He  was  quite  careful  to  cover  his  genitalia 
when  changing  clothes,  assumed  protective  attitudes,  and  when  swim- 
ming in  the  mountain  streams  with  lis  wore  an  improvised  breech 
clout  even  though  his  white  companions  abandoned  this  last  vestige 
of  respectability. 

Toilet. — When  well  he  bathed  nearly  every  day,  and  he  always 
washed  his  hands  before  meals.  He  was  very  tidy  and  cleanly  in  all 
his  personal  habits.  When  camping,  he  was  the  only  man  in  our 
outfit  who  got  up  regularly  and  bathed  in  the  cold  mountain  stream 
every  morning. 

Ishi  was  an  expert  swimmer  (plate  40).  He  used  a  side  stroke 
and  sometimes  a  modified  breast  stroke,  but  no  overhand  or  fancy 
strokes;  nor  did  he  dive.  He  swam  under  water  with  great  facility 
and  for  long  distances.  The  rapids  of  Deer  creek  were  rather  full 
yet  he  swam  them,  and  carried  my  young  son  hanging  to  his  hair. 

When  he  was  sick  he  resented  being  bathed  except  when  ordered 
by  the  nurse  or  doctor.  Like  many  other  primitive  people,  he  con- 
sidered bathing  injurious  in  the  presence  of  fever.  He  never 
attempted  to  take  a  sweat  bath  while  in  civilization,  but  often  spoke 
of  them.  I  never  saw  him  brush  his  teeth,  but  he  rubbed  them  with 
his  finger,  and  they  always  seemed  clean.  He  washed  his  mouth 
out  with  water  after  meals. 

His  beard  was  sparse  but  he  plucked  it  systematically  by  catching 
individual  hairs  between  the  blade  of  a  dull  jacknife  and  his  thumb. 
In  his  native  state  he  used  a  sort  of  tweezers  made  of  a  split  piece  of 
wood.    He  did  this  work  without  the  use  of  a  mirror. 

He  combed  and  brushed  his  hair  daily.  He  washed  it  frequently, 
drying  it  by  filliping  it  and  beating  it  with  a  small  stick  as  it  hung 
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in  the  sunlight.  At  first  he  had  no  dandruff,  but  after  two  or  three 
years'  contact  with  the  whites  he  had  some  dry  seborrhoea,  and  began 
to  get  a  trifle  gray  at  the  temples.  I  offered  him  bay  rum  to  use  on 
his  hair,  but  he  never  adopted  this  effete  innovation.  He  said  that 
he  used  grease  on  his  scalp  when  in  his  native  state ;  whereas  bay 
leaves  and  bay  nuts  he  said  were  heated  and  reduced  to  a  semi-solid 
state,  when  they  were  rubbed  on  the  body  after  the  sweat  bath.  Here 
they  acted  as  a  soporific,  or,  as  he  said,  like  whiskey,  and  the  person 
thus  anointed  fell  into  a  sweet  slumber.  The  same  stibstance  was 
rubbed  on  moccasins  to  make  them  waterproof. 

On  one  occasion  he  contracted  ring  worm,  probably  from  a  wan- 
dering cat.  He  was  given  a  sulphur  salve  for  this,  and  after  its 
cure  he  still  used  the  ointment  to  soften  his  hands,  very  much  as 
ladies  use  cold  cream.  He  assured  me  that  it  was  good.  He  was  not 
susceptible  to  "poison  oak"  (Rhus  diversiloba)  nor  to  sunburn.  His 
skin  bleached  out  considerably  while  in  San  Francisco,  and  became 
darker  when  exposed  to  sunlight. 

In  his  clothes  box  he  kept  several  cakes  of  soap  and  seemed  to 
have  the  same  fondness  for  sweet-scented  soap  that  Orientals  manifest. 
Even  talcum  powder  was  there,  which  he  called  "lady  powder."  But 
I  never  saw  him  use  either,  and  I  rather  suspect  that  the  powder  was 
a  gift. 

His  personal  belongings  he  kept  in  a  most  orderly  manner,  every- 
thing in  his  box  being  properly  folded  and  arranged  with  care. 
Articles  which  he  kept  outside  of  this  box  he  wrapped  in  newspaper 
and  laid  in  systematic  arrangement  on  shelves  in  his  room. 

In  working  on  arrows  or  flaking  obsidian,  he  was  careful  to  place 
newspapers  on  the  floor  to  catch  his  chips.  In  fact,  neatness  and  order 
seemed  to  be  part  of  his  self-education. 

In  the  preparation  of  food  and  the  washing  of  dishes  he  was  very 
orderly  and  clean.  In  fact  in  the  latter  vocation  he  was  by  far  the 
best  artisan  in  our  camp. 

Diet. — He  was,  at  the  time  I  first  knew  him,  a  man  of  medium 
stature,  approximately  5  feet  6  inches  tall,  and  weighing  about  165 
pounds.  His  weight  varied  greatly  during  his  four  years'  stay  with 
us.  This  was  due  to  his  changed  methods  of  eating  and  exercise. 
At  first  he  rather  abandoned  himself  to  the  pleasures  of  an  unlimited 
food  supply.  He  fed  at  the  nearby  Hospital  and  had  at  least  two 
full  meals  daily,  besides  a  luncheon  of  his  own  preparation.  This 
was  greatly  in  excess  of  any  dietary  heretofore  possible  to  him.     In 
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consequence  he  increased  in  weight  rapidly  and  became  ungracefully 
fat.  After  a  certain  period  of  this  luxury  he  discerned  the  folly  of 
this  course  and  began  eating  less,  when  his  metabolism  returned  to  a 
more  normal  balance.  Part  of  this  increase  was  due  to  the  large 
quantities  of  water  he  drank.  Being  unaccustomed  to  salt,  our 
seasoning  was  excessive  and  led  to  increased  hydration  of  his  bodily 
tissues.  He  had  a  great  fondness  for  sweets :  candy,  jelly,  cake,  ice- 
cream, all  were  favorite  articles  of  diet.  He  tried  and  liked  nearly 
all  kinds  of  foods,  but  seemed  to  have  an  aversion  for  custards,  blanc 
manges,  and  similar  slimy  confections,  nor  could  he  be  persuaded  to 
drink  milk.  He  contended  that  this  was  made  for  babies,  while  he 
said  that  butter  ruined  the  singing  voice.  After  some  months  of 
residence  with  us,  he  developed  methods  of  preparing  his  own  food 
in  the  basement  of  the  Museum. 

By  this  time  he  was  given  a  small  salary  for  his  services  as  janitor. 
He  purchased  his  articles  of  food  at  neighboring  grocery  stores,  indi- 
cating his  selection  by  pointing  his  finger  at  the  desired  object  and 
saying,  ' '  How  much  money-tee  ? ' '  He  learned  to  use  a  small  gas 
stove  for  cooking. 

Matches  he  took  up  with  evident  delight ;  they  were  such  a  contrast 
to  the  laborious  methods  of  the  fire  drill,  or  of  nursing  embers,  which 
he 'employed  in  the  wilds. 

He  bought  bread,  jelly,  tea,  coffee,  sugar,  canned  salmon,  meat, 
salt  pork,  sardines,  cheese,  potatoes,  beans,  rice,  dried  and  fresh  fruit, 
syrup,  honey,  and  canned  milk.  This  latter  he  took  with  his  coffee 
until  he  discovered  that  it  was  milk,  when  he  stopped  using  it. 

His  frugality  became  a  little  too  pronounced  occasionally,  and  it 
was  necessary  to  remonstrate  with  him  on  the  matter.  Usually  he  ate 
three  meals  a  day :  a  very  early  breakfast,  and  two  other  meals  at 
the  usual  hours.  He  was  influenced  probably  by  the  work  and  meal 
hours  of  his  companions.  He  cooked  his  potatoes  by  boiling  them 
with  the  skins  on  and  eating  them  dry.  His  meat  he  boiled  only  about 
ten  minutes,  eating  it  practically  without  seasoning. 

His  own  food  in  the  wilds  seems  to  have  been  fish,  game,  acorn 
meal,  berries,  and  many  roots.  Prominent  among  these  latter  was  the 
bulb  of  the  brodiaea.  The  Indian  could  go  out  on  an  apparently 
barren  hillside  and  with  a  sharp  stick  dig  up  enough  brodiaea  bulbs 
in  an  hour  to  furnish  food  for  a  good  meal.  These  roots  are  globular 
in  shape,  with  the  appearance  of  an  onion,  ranging  in  size  from  a 
cherry  to  a  very  small  potato.  The  flavor  when  raw  is  like  that  of 
a  potato,  and  when  cooked  like  a  roasted  chestnut. 
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Alcohol. — The  use  of  alcohol  soon  became  known  to  Ishi,  and  early 
in  his  stay  with  ns  several  immature  persons  tried  to  make  him  intoxi- 
cated, but  a  stop  was  very  promptly  called  in  this  direction  and  the 
error  of  their  ways  pointed  out.  Ishi  himself  had  no  liking  for 
strong  drink,  although  at  one  time  he  purchased  a  few  bottles  of  beer 
and  drank  small  quantities  diluted  with  sugar  and  water.  He  called 
it  medicine.  His  response  to  my  query  regarding  whiskey  was, 
" Whiskey-tee  crazy-aunatee,  die  man."  The  sequence  was  strongly 
fixed  in  his  mind.  No  temperance  lectures  were  necessary,  although 
several  goodhearted  members  of  the  W.C.T.U.  attempted  to  instruct 
his  primeval  mind  in  these  matters.  He  had  a  fondness  for  ice-cream 
soda,  which,  with  the  moving  pictures,  constituted  his  entire  accom- 
plishments in  debauchery. 

Tobacco. — Occasionally  Ishi  smoked  a  cigarette,  and  he  knew  the 
use  of  tobacco,  having  had  access  to  the  native  herb  in  the  wilds. 
But  he  seldom  smoked  more  than  a  few  cigarettes  a  day,  and  fre- 
quently went  weeks  without  any.  He  disapproved  of  young  people 
smoking.  He  chewed  tobacco  at  times,  and  spat  copiously.  Both 
of  these  indulgences,  however,  he  resorted  to  only  when  invited  by 
some  congenial  friend. 

Etiquette. — Although  uncultured,  he  very  quickly  learned  the 
proper  use  of  knife,  fork,  and  spoon.  His  table  manners  were  of 
the  very  best.  He  often  ate  at  my  home,  where  he  was  extremely 
diffident;  watched  what  others  did  and  then  followed  their  example, 
using  great  delicacy  of  manner.  His  attitude  toward  my  wife  or  any 
other  woman  member  of  the  household  was  one  of  quiet  disinterest. 
Apparently  his  sense  of  propriety  prompted  him  to  ignore  her.  If 
spoken  to,  he  would  reply  with  courtesy  and  brevity,  but  otherwise 
he  appeared  not  to  see  her. 

When  he  wanted  to  show  his  disapproval  of  anything  very 
strongly,  he  went  through  the  pantomime  of  vomiting.  For  instance, 
when  he  saw  a  callow  youth  with  a  mustache,  for  the  first  time,  he 
expressed  his  disgust  in  an  action  which,  interpreted,  would  corre- 
spond to  our  phrase  "that  makes  me  sick." 

Thrift. — As  janitor  in  the  Museum,  he  was  making  a  competent 
income,  understood  the  value  of  money,  was  very  thrifty  and  saving, 
and  looked  forward  to  the  day  when  he  could  buy  a  horse  and  wagon. 
This  seemed  to  be  the  acme  of  worldly  possession  to  him.  He  was 
very  happy  and  well  contented,  working  a  little,  playing  enough,  and 
surrounded  by  friends. 
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ISHI'S  DISPOSITION  AND  MENTALITY 

Disposition. — In  disposition  the  Yahi  was  always  calm  and 
amiable.  Never  have  I  seen  him  vehement  or  angry.  Upon  rare 
occasions  he  showed  that  he  was  displeased.  If  someone  who  he 
thought  had  no  privilege  touched  his  belongings,  he  remonstrated 
with  some  show  of  excitement.  Although  he  had  lived  in  part  by 
stealing  from  the  cabins  of  men  who  had  usurped  his  country,  he  had 
the  most  exacting  conscience  concerning  the  ownership  of  property. 
He  would  never  think  of  touching  anything  that  belonged  to  another 
person,  and  even  remonstrated  with  me  if  I  picked  up  a  pencil  that 
belonged  to  one  of  the  Museum  force.  He  was  too  generous  with  his 
gifts  of  arms,  arrow-heads,  and  similar  objects  of  his  handicraft. 

His  temperament  was  philosophical,  analytical,  reserved,  and 
cheerful.  He  probably  looked  upon  us  as  extremely  smart.  While 
we  knew  many  things,  we  had  no  knowledge  of  nature,  no  reserve ; 
we  were  all  busy-bodies.    We  were,  in  fact,  sophisticated  children. 

His  conception  of  immortality  was  that  of  his  tribe,  but  he  seemed 
to  grasp  the  Christian  concept  and  asked  me  many  questions  concern- 
ing the  hereafter.  He  rather  doubted  that  the  White  God  cared  much 
about  having  Indians  with  Him,  and  he  did  not  seem  to  feel  that 
women  were  properly  eligible  to  Heaven.  He  once  saw  a  moving 
picture  of  the  Passion  Play.  It  affected  him  deeply.  But  he  mis- 
construed the  crucifixion  and  assumed  that  Christ  was  a  "bad  man." 

Use  of  tools. — He  was  quite  adept  in  the  use  of  such  simple  tools 
as  a  knife,  handsaw,  file,  and  hatchet.  He  early  discovered  the  advan- 
tages of  a  small  bench  vise,  and  it  took  the  place  of  his  big  toe  in 
holding  objects  thereafter.  Larger  bench  tooks,  such  as  the  plane, 
the  draw  knife,  the  auger,  the  level,  the  square,  and  chisels,  he  rarely 
used.  His  measurements  were  made  according  to  some  dimension  of 
his  body,  such  as  a  palm's  breadth,  the  length  of  his  arm,  etc.  But 
he  never  counted  paces  or  used  any  gauge  for  distances.  Journeys 
were  measured  by  days  or  sleeps. 

He  was  extremely  apt  at  contrivance  with  small  objects,  and  his 
hut  building,  as  demonstrated  both  in  civilization  and  by  his  lodges 
in  the  wilds,  showed  ingenuity  and  skill.  With  larger  building,  how- 
ever, he  was  not  conversant.  He  marveled  greatly  whenever  he  saw 
carpenters  construct  a  house,  and  was  awe-struck  when  I  took  him  to 
a  sawmill  where  large  cedar  logs  were  brought  in  and  rapidly  sawed 
up  into  small  bits  to  be  used  in  making  lead  pencils.     It  would  have 
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taken  hours  for  him  to  fell  even  a  small  tree,  and  an  interminable 
length  of  time  to  split  it.  But  here  was  a  miracle  of  work  done  in 
a  few  minutes.     It  impressed  him  greatly. 

Use  of  English. — He  loved  to  joke,  and  looked  at  the  "funny 
pictures"  in  the  papers,  even  laughing  at  some  of  the  more  obvious 
jokes.     But  he  either  could  not  or  would  not  draw  pictures  himself. 

"With  those  whom  he  knew  and  liked  he  was  remarkably  talkative, 
rambling  off  into  stories,  descriptions,  humorous  episodes,  and  many 
unintelligible  tales.  "When  excited  in  his  description  his  voice  rose 
to  a  faint  falsetto.  He  sweated  with  the  ardor  of  his  portraiture.  He 
went  through  descriptive  pantomime. 

He  labored  with  his  simple  tools  of  speech.  Apparently  he 
abbreviated  his  vocabulary  to  fit  our  comprehension ;  and  I  know  that 
he  sometimes  changed  his  pronunciation  to  conform  to  our  imperfect 
command  of  his  dialect.  If  we  could  not  get  the  refinements  of  his 
articulation,  he  often  used  the  word  as  we  did  so  that  there  would 
be  no  misunderstanding.  In  a  way  he  spoke  ' '  broken  Yahi ' '  just  as 
we  speak  "pigeon  English"  to  foreigners. 

He  was  a  particular  favorite  with  all  small  boys  and  from  his 
many  hours  of  conversation  with  them  and  with  Museum  visitors  he 
learned  much  of  his  English.  In  consequence,  his  idioms  had  a  flavor 
of  slang,  but  were  very  expressive.  "When  an  elderly  lady  interested 
in  his  soul,  asked  him  if  he  believed  in  God,  he  replied,  "Sure,  Mike !" 

His  English  vocabularly  by  1915  must  have  contained  several 
hundred  words  and  phrases.  He  knew  the  names  of  various 
peoples :  English,  Chinaman,  Japanese,  "Wild  Indian,  Nigger,  Irish- 
man, Dutchman,  policeman. 

The  following  is  an  approximate  of  his  vocabularly : 

Hullo;  nice  day;  too  eole;  too  hot;  too  much  water-tee;  too  much  lazy-auna- 
tee ;  him  lazy  boy,  smart  boy ;  him  crazy-auna-tee ;  hims  good ;  hims  no  good ;  bad 
man;  sleep;  eat;  work;  sing;  dance;  I  go;  you  go;  you  likey  him?;  lice  (rice), 
pishy  (fish);  bean-us;  honey;  labit  (rabbit);  big  one;  little  one;  led  (red); 
white;  black;  hat-na  (hat);  shoes;  camisa  (Spanish  for  shirt);  mahale  (mujer, 
Spanish  for  woman)  ;  lopa  (rope)  ;  lopa  pikta  (rope  picture  or  moving  pictures)  ; 
candy -tee;  soda  wata;  whiskey-tee;  smoke;  doctor;  big  cheap  (big  chief);  dog; 
kitty-tee;  coyote;  chicken-a-tee;  egg;  apple;  owanga-tee;  lemon;  barnarna-tee; 
cracker;  soap;  powder;  medicine;  chair;  sit  down;  talk;  how  much  money-tee?; 
money;  shoot;  cut  em;  die  man  (death)  ;  sick  man;  ole  man;  lady;  mama;  papa; 
sister;  papoose  (baby);  too  much  I  smoke  (fog);  I  all  a  time  smoke;  put  em 
away;  you  go  get  em;  what's  a  matter-tee?;  you  go  pretty  soon;  long  time; 
automobile;  horse;  telephone;  fire;  pistol  (gun);  pike  (fight);  evelybody  happy; 
him  cry;  too  much  pina  (pain)  ;  sheop-na;  paka  (vaca,  cow)  ;  tea;  koppy  (coffee)  ; 
milik  (milk);  nipe  (knife);  axa  (axe);  hatch  (hatchet);  papello  (paper); 
light;  all  a  same. 
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The  Indian  had  no  set  phrase  of  greeting  as  we  understand  it. 
If  we  insisted  upon  it,  he  would  say  "Hullo,"  and  as  for  a  parting 
phrase,  he  never  said  more  than  "You  go?"  If  one  said  "Good  bye" 
to  him,  he  remained  silent.  If  he  was  forced  to  speak,  and  in  later 
years  he  seemed  to  understand  that  some  response  was  expected,  he 
would  say  ' '  Good  boy, ' '  and  undoubtedly  meant  it  as  a  complimentary 
expression.  It  seemed  to  have  no  such  meaning  as  it  implied  in  our 
language  "God  be  with  you." 

He  never  learned  to  say  ' '  Thank  you. ' '  If  he  valued  your  service, 
he  smiled.    If  your  present  pleased  him  he  said,  "Him's  good!" 

Knowledge  of  reading  and  figures. — He  learned  to  sign  his  name 
on  his  cheques,  and  I  have  preserved  one  of  his  signatures.  No 
attempt  was  made  to  teach  him  English  or  reading. 


He  could  distinguish  numbers  to  the  extent  that  he  could  be  trusted 
to  ride  alone  on  street  cars  bearing  certain  numerals,  such  as  car 
No.  6  or  car  No.  17,  both  of  which  carried  him  from  the  ferry  to  his 
home.  In  a  way  he  could  tell  the  time  by  the  clock.  He  knew  midday, 
and  any  hour  one  pointed  out  to  him,  and  he  could  be  depended  on  to 
act  on  time.  He  carried  a  cheap  watch  some  one  had  given  him.  It 
had  a  large  chain  and  pendants  attached.  He  wound  it  faithfully 
every  day,  but  it  was  never  set  properly,  and  consequently  was  more 
of  a  comfort  than  a  help.  Nevertheless  he  was  very  proud  of  this 
possession. 

An  estimate  of  character. — I  once  took  him  to  Buffalo  Bill's  Wild 
West  Show.  He  always  enjoyed  the  circus,  horseback  feats,  clowns, 
and  similar  performances.  While  at  the  show  we  were  watching  some 
Plains  Indians  dress  for  their  performance.  A  very  dignified  warrior, 
bedecked  in  all  his  paint  and  feathers,  approached  us.  The  two 
Indians  looked  at  each  other  in  absolute  silence  for  several  minutes. 
The  Sioux  then  spoke  in  perfect  English,  saying:  "What  tribe  of 
Indian  is  this?"  I  answered,  "Yana,  from  Northern  California." 
The  Sioux  then  gently  picked  up  a  bit  of  Ishi's  hair,  rolled  it  between 
his  fingers,  looked  critically  into  his  face,  and  said,  "He  is  a  very 
high  grade  of  Indian."  As  we  left,  I  asked  Ishi  what  he  thought 
of  the  Sioux.  Ishi  said,  "Him's  big  cheap  (chief)."  Apparently 
their  estimates  were  equally  complimentary. 
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CLINICAL  HISTORY,  MAY,  1914 

At  the  height  of  Ishi's  physical  perfection  I  recorded  the  follow- 
ing: 

We  know  nothing  of  the  parentage  of  our  subject.  He  was  born 
probably  about  1860  in  northern  California,  consequently  is  approxi- 
mately 54  years  of  age,  but  appears  about  45.  There  is  no  record 
of  childhood  diseases. 

He  shows  no  signs  of  chickenpox  or  smallpox.  No  suppurating 
glands,  boils,  burns,  or  scars  of  any  sort.  His  skin  is  light,  reddish 
bronze,  soft,  sparsely  endowed  with  hair. 

The  odor  of  his  body  is  faintly  musty,  and  suggests  the  smell  of 
tanned  deer  hide.  Bones  small.  Musculature  is  well  developed,  with 
an  even  distribution  of  subcutaneous  fat.  The  hair  of  his  head  is 
black,  straight,  and  of  medium  weight,  slightly  gray  at  the  temples ; 
in  length  it  reaches  his  shoulders,  having  but  recently  been  burnt 
off  as  a  sign  of  mourning.  He  wears  it  over  his  ears,  tied  in  a  single 
brush  down  his  back.  The  scalp  shows  some  evidence  of  dry 
seborrhoea.  His  head  is  of  the  brachycephalic  type.  The  measure- 
ments are  as  follows : 

Length  of  head,  193  mm. 

Breadth  of  head,  163  mm. 

Cephalic  index,  84.4  mm. 

Length  of  face,  131  mm. 

Breadth  of  face,  152  mm. 

Length  of  nose,  54  mm. 

Breadth  of  nose,  42  mm. 

Nasal  index,  mesorhynian,  77.7  mm. 

The  skull  is  strongly  made,  with  thick  supraorbital  ridges,  mastoid 
processes,  and  external  occipital  protuberance.  The  jaws  are  strong 
and  heavy.  The  teeth  are  all  present,  strong,  colored  slightly  brown, 
no  evidence  of  decay  or  pyorrhoea.  The  alignment  of  the  lpwer 
incisors  is  not  perfect.  The  molars  are  well  worn  but  in  good  con- 
dition. Ears  are  well  formed,  of  good  size,  and  the  lobes  are  pierced 
for  rings.  The  eyebrows  and  lashes  are  of  moderate  length  and 
thickness.  The  eyes  are  set  straight,  lids  Caucasian  in  contour.  The 
iris  is  dark  brown ;  reactions  to  light  and  accommodation  are  normal. 
The  nose  is  strong  and  wide,  the  septum  pierced  just  above  the 
cutaneous  margin  for  the  insertion  of  a  small  stick. 
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The  tongue  is  clean  and  normal  in  color,  no  coating.  The  tonsils 
are  slightly  hypertrophied,  showing  signs  of  past  inflammation.  His 
breath  is  sweet  and  free  from  the  fetor  common  to  the  average  white 
man  as  noted  by  Powers.* 

There  are  no  enlarged  glands  in  the  neck,  the  thyroid  is  normal. 
No  abnormal  pulsations  occur  in  the  vessels.  The  neck  is  full  and 
strong.  There  is  a  slight  pad  of  fat  over  the  seventh  cervical  vertebra. 
The  chest  is  full,  normal  in  shape,  breasts  a  trifle  large  compared  to 
Caucasian  male  standards,  aerola  not  hairy,  no  axillary  glands  are 
palpable. 

On  percussion  the  lungs  are  normal;  osculation  is  negative.  The 
diaphragm  moves  equally  on  the  two  sides.  The  heart  outline  on 
percussion  is  normal,  sounds  normal.  The  pulse  is  65 ;  blood  pressure 
125  mm. ;  arteries  are  soft ;  pulse  compressible,  regular,  good  volume. 

The  abdomen  is  negative  except  for  some  tenderness  in  the  right 
hypochondriac  region.  There  is  a  slight  surplus  of  fat.  No  disturb- 
ances of  digestion,  no  flatus  or  constipation.  Good  appetite,  regular 
habits.    Abdominal  reflexes  normal. 

The  genital  region  is  normal.  No  hernias  nor  enlarged  glands 
exist.  The  genitalia  are  rather  small  but  of  normal  character;  pig- 
mentation is  accentuated  in  this  region.  He  gives  no  history  of 
venereal  infections,  but  knows  of  their  existence  in  a  vague,  general 
way.  He  seems  to  have  had  little  actual  experience  in  sex  function ; 
was  never  married,  he  says,  because  there  were  no  marriageable 
women  in  his  tribe.  There  are  no  urinary  disturbances ;  no  nocturia ; 
apparently  he  is  free  from  perversions. 

The  cremasteric  reflex  is  normal.  The  thighs  and  legs  are  well 
formed.  Knee  jerks  normal.  The  feet  are  broad  and  strong  (plates 
42  and  43).  The  toes  are  straight  and  unspoiled.  The  longitudinal 
and  transverse  arches  are  marvelously  well  preserved  (plate  42,  fig.  3). 
His  abductor  pollieis  is  very  pronounced  in  its  development.  The 
foot  is  a  beautiful  example  of  what  the  human  foot  should  be.  His 
method  of  locomotion  is  that  of  rather  short  steps,  each  foot  sliding 
along  the  ground  as  it  touches.  Neither  the  heel  nor  the  ball  of  the 
foot  seems  to  receive  the  jar  of  the  step.  The  foot  is  placed  in 
position  cautiously,  not  slapped  or  jammed  down.  He  progresses 
rather  pigeon-toed,  and  approximates  crossing  the  line  of  his  progress 
each  step.    He  springs  from  the  great  toe,  which  is  wonderfully  strong 


4  Stephen    Powers,    Tribes    of    California,    Contributions    to    North    American 
Ethnology,  1877,  in,  ch.  34,  p.  403. 
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in  its  plantar  flexion  and  abduction  (plate  43,  fig.  1).  The  plantar 
reflex  is  active.  The  skin  of  the  sole  is  thick  but  not  rough  (plate  42, 
fig.  1).     The  toenails  are  round  in  outline,  strong,  and  short. 

He  is  not  an  agile  runner  nor  does  he  have  the  spring  and  leg 
action  of  one  who  in  his  youth  had  been  a  sprinter.  His  stride  is 
rather  restricted  and  he  lacks  a  vigorous  thrust  of  the  legs.  The  knees 
are  not  drawn  up  well  in  front.  He  has  considerable  endurance,  and 
at  walking  he  never  seems  to  tire. 

The  spine  is  normal  in  contour,  with  a  slight  drooping  of  the  head 
forward.  The  lumbar  flexion  is  somewhat  limited  and  he  is  subject 
to  attacks  of  lumbago  of  mild  degree.  The  pelvis  is  of  generous  pro- 
portions, strong.  The  .sacro-iliac  joint  is  firm,  with  no  evidence  of 
relaxation. 

The  hands  are  medium  size,  probably  a  number  8  glove.  The 
fingers  are  gracefully  tapered,  pleasing  in  shape,  with  fingernails 
olivoid  in  outline,  perfect  in  texture.  The  palms  are  soft  and  pliable. 
He  is  right  handed.  His  grip  at  this  time  with  the  dynamometer 
registers  as  follows :  Right  hand  49  kilograms,  left  hand  45.  These 
are  maxima  of  many  attempts. 

He  is  a  good  informal  wrestler,  and  scuffles  with  the  men  with 
evident  delight.  In  the  game  in  which  two  opponents  clasp  right 
hands,  then  attempt  to  upset  the  stand  of  the  other,  he  is  strong  but 
awkward.  He  can  box  with  the  open  hand  in  a  deft  though  unskilled 
manner.  He  rather  likes  games  of  this  sort,  but  no  acrobatics  appeal 
to  him,  nor  does  he  ever  attempt  to  exhibit  his  strength.  He  throws 
stones  rather  poorly,  not  with  the  strength  and  accuracy  of  one 
accustomed  to  games  of  ball  (plate  39). 

About  this  time  Ishi  was  successfully  vaccinated,  and  passed 
through  the  inoculation  without  trouble  of  any  sort.  In  fact  his 
health  seemed  improved  after  this  procedure. 

Ishi  was  vigorous,  and  a  good  worker  when  working  with  others, 
but  indifferent  to  the  beauty  of  labor  as  an  abstract  concept.  He 
never  fully  exerted  himself,  but  apparently  had  unlimited  endurance. 
When  fat  he  perspired  freely.  After  a  three  weeks'  trip  in  the 
mountains  he  was  in  the  pink  of  condition  and  could  journey  all  day 
without  effort.  He  was  at  this  time — May,  1914 — undoubtedly  in 
better  health  than  at  any  time  during  his  stay  with  us  (plates  39,  40, 
and  41).  He  had  had  several  respiratory  infections,  but  up  to  this 
time  he  showed  negative  tuberculine  reactions  and  there  was  no  pre- 
monition of  the  illness  which  later  caused  his  death. 
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Every  effort  was  made  to  keep  him  in  good  health.  He  was  encour- 
aged to  stay  outdoors;  he  was  kept  away  from  infectious  diseases. 
His  diet  was  ample.  He  was  given  perfect  freedom.  When  asked 
if  he  wanted  to  return  to  the  wilds,  he  replied  that  he  did  not,  because 
everybody  was  dead,  only  evil  spirits  inhabited  the  places  of  his 
former  pursuits,  and  there  was  not  enough  food  to  eat  there. 


SICKNESS  OF  DECEMBER,  1914 

In  the  winter  of  1914,  a  change  seemed  to  be  taking  place  in  our 
informant.  He  became  listless,  less  inclined  to  bestir  himself,  com- 
plaining of  various  obscure  infirmities.  He  seemed,  to  members  of 
the  Museum  staff,  to  be  growing  darker  in  complexion.  He  had 
obviously  lost  weight,  and  coughed.  In  consequence  of  his  unsatis- 
factory physical  condition,  he  was  entered  for  a  fourth  time  in  the 
University  Hospital. 

His  clinical  history  is  as  follows : 

Ishi.— Number  8371.     December  10,  1914,  to  February  1,  1915. 

Family  History. — Unknown. 

Past  History. — Patient  has  been  in  U.  C.  Hospital,  Medical  Ward,  on  two 
previous  occasions,  Nov.  22,  1911;  Sept.,  1912. 

Present  Illness. — Complaint :  pain  in  abdomen.  Pain  beneath  sternum  and 
in  upper  dorsal  vertebra.  For  past  month  it  has  been  noted  by  the  Indian  with 
whom  Ishi  is  associated  that  his  skin  is  becoming  darker.  He  has  complained 
occasionally  of  headache  and  pain  in  back  of  neck.  He  has  been  attending  the 
Medical  Out-Patient  Clinic  for  past  3  weeks,  since  about  Nov.  20,  and  during 
this  time  he  has  been  constantly  tender  over  the  gall  bladder  area.  Slight  cough 
present  for  past  two  weeks  since  about  Nov.  27,  also  marked  constipation  and 
anorexia. 

Physical  Examination. — Patient  dark  skinned  Indian,  lies  comfortably  in  bed. 
Expression  rather  apathetic.  He  is  well  developed  and  well  nourished.  The 
muscles  are  slightly  flabby.  Skin  very  smooth.  Neck  is  very  short.  Face  broad 
with  high  malar  prominences.  Eyebrows  thick,  hair  thick  and  long.  Nose  shows 
prominent  alae  nosae.  Ears  normal.  Eyes:  pupils  round,  react  to  light  and 
accommodation.  Mouth :  large  teeth  in  good  condition.  There  are  two  small 
pigmented  areas  at  the  gum  line  of  lower  incisors.  Tongue  large,  covered  with 
grayish  white  material.  Thyroid:  lateral  lobes  just  palpable.  Right  axillary  and 
epitrochlear  glands  palpable,  hard  and  shotty.  Inguinal  glands  palpable.  Caro- 
tids: left  smaller  than  right. 

Chest.— Symmetrical,  slightly  bowed,  prominent  7th  cervical  and  1st  dorsal 
vertebra  with  thick  pad  of  fat  covering.  Expansion  equal  and  fair.  Supra 
clavicular  fossae  prominent. 

Lungs.— Resonant  throughout.  Breath  sounds  rather  faint  over  both  lungs. 
On  coughing  and  deep  breathing  there  are  a  few  moist  crackles  just  below  spine 
of  scapula,  right  lung,  and  over  base. 
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Heart. — Cardiac  dullness  extends  from  3rd  rib  above  to  9.5  cm.  on  the  left 
at  level  of  5th  rib  and  2.5  to  right  of  mid  sternal  line.  The  apical  impulse  not 
seen  is  felt  as  feeble  localized  impulse  in  5th  space  inside  nipple.  Sounds  are 
of  faint  quality  best  heard  at  pulmonic  area. 

Pulse. — Rate  76,  equal,  of  fair  volume,  and  low  tension.  Artery  wall  not 
sclerosed. 

Abdomen. — Slightly  prominent,  symmetrical,  moves  freely  with  respiration. 
On  palpation  there  is  slight  resistance  in  the  epigastrium  and  there  is  a  definitely 


Diminished  breath  sounds 
Hales 


Tenderness  on 


pressure. 


Fig.  1.     Chart  of  Dec,  10,  1914 


tender  area  on  deep  pressure  just  below  the  costal  border  right  side,  in  mid 
clavicular  line.  One  cannot  feel  a  definite  mass  here  but  the  edge  of  the  liver 
is  palpable  just  internal  to  this  point,  The  lower  half  of  the  abdomen  is  soft. 
There  is  no  dullness  in  the  flanks. 

Rectal    Examination. — Prostate   slightly    enlarged,    otherwise    negative. 

Back. — No  dorsal  tender  points.     No  tender  vertebra. 

Extremities.— Normal. 

Be  flexes.— Norma  1. 

Dec  11. — Patient  given  2  m.  g.  O.  T.  (Old  Tuberculin). 

Dec.  14. — During  past  48  hours  there  has  been  a  rise  in  temperature  over  two 
degrees  with  rise  in  pulse  rate,  a  marked  reaction,  a  marked  increase  in  sputum 
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and  in  physical  signs,  e.g.,  moist  crepitations  on  coughing,  heard  over  right  apex 
posteriorly  and  over  right  base. 

Deo.  17. — Tuberculin  (von  Pirquet)  :  positive  in  human  and  bovine  after  48 
hours.  Lungs  still  show  dullness  at  right  apex  and  at  right  base  with  a  few  rales. 
Sputum  is  large  in  amount. 


[Breath  sounds 
diminished 

owers  of  rales, 
crepitation  on 
coughing  and  deep 

breathing. Dull  percussion 
note. 


*i-5 

Fig.  2.     Chart  of  Dec.  23,  1914 

Dec.  19. — Examination  of  ears :  negative.  Examination  of  nose :  turbinates 
enlarged  and  relaxed;  slight  amount  of  mucoid  discharge  on  inf.  turb.  Exam- 
ination of  throat:  tonsils  relaxed  with  large  dilated  vessels.  Wassermann  on 
Serum,  number  7521 :   negative. 

Dec.  SO. — Temperature  has  risen  to-day  and  patient  feels  poorly.  He  was 
taken  down  to  clinic  yesterday  for  nose  examination  and  possibly  exertion  was  the 
cause  of  rise  in  temperature. 
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Dec.  23. — Breath  sounds  over  entire  right  lung  accompanied  by  showers  of  fine 
rales.     Slight  dullness  at  right  base.     No  friction  rub  heard.      (Dr.  Allen.) 

Deo.  28. — Although  the  temperature  is  now  normal  there  still  remains  dullness 
at  the  right  base  and  showers  of  fine  rales  over  both  bases. 

Jan.  4,  1915. — Patient  is  feeling  much  better  during  last  few  days.  Eight 
base  still  shows  some  dullness  and  fewer  rales  are  heard  over  right  lung  than 
before.     The  sputum  raised  is  still  large  in  amount. 

Jan.  8. — Patient  has  been  running  slight  temperature  for  past  five  days.  Pulse 
slightly  elevated.  He  complains  of  sharp  stabbing  pain  over  gall  bladder  region, 
especially  on  coughing.  Copious  sputum  present,  about  350  e.c.  in  24  hours.  There 
is  no  loss  of  weight. 

Jan.  11. — Dr.  Allen  finds  the  same  signs  at  right  base  as  existing  at  last 
examination.     The  patient  raises  a  large  amount  of  thin  greenish  sputum. 

Jan.  12. — The  liver  edge  is  palpable  3  finger  breadths  below  costal  border  in 
mid-clavicular  line.  The  notch  is  palpable  and  there  is  distinct  tenderness  over 
the  gall  bladder  region.     The  gall  bladder  is  not  definitely  palpable. 

Jan.  19. — Sputum  report:  smears  of  sputum  stained  by  acid  fast  method  were 
negative.  Treated  with  antiformin  and  after  centrifuging,  sediment  was  mixed 
with  5  c.e.  of  salt  solution  and  injected  intraperitoneally  into  a  320  gm.  guinea 
pig — black  and  yellow  angora.  One  month  later:  autopsy  of  guinea  pig  showed 
no  tuberculosis.      Diagnosis:    negative   for  tuberculosis. 

Jan.  21. — Liver  has  receded,  edge  just  palpable  beneath  costal  border.  Ten- 
derness over  gall  bladder  area  persists.  Diminished  breath  sounds,  dullness  on 
percussion  and  many  fine  and  medium  moist  crepitations  on  deep  breathing  still 
present  at  right  base  posterior  below  8th  rib.     Sputum  for  past  24  hours,  350  c.e. 

Jan.  25. — Dr.  Moffitt  finds  dullness  on  percussion,  diminished  breathing,  and 
fine  crackles  over  right  base.  Also  dull  percussion  note  in  right  axilla  as  high 
as  4th  rib.  This  dullness  is  not  made  out  in  the  sitting  posture.  The  liver  feels 
somewhat  nodular.     The  notch  is  felt. 

Jan.  13. — X-ray  of  chest.  Diagnosis:  glands  at  right  root  and  few  small 
ones  at  left.      (Dr.  Euggles.) 

Feb.  1. — Patient  discharged.     Improved.     To  report  back  to  hospital. 

Diagnosis. — Respiratory  infection  of  undetermined  etiology.  Positive  tuber- 
culin reaction. 

This  sickness  marks  an  epoch  in  the  life  of  Ishi.  Retrospectively, 
it  is  very  evident  that  his  active  tuberculosis  starts  from  this  date. 
Here  for  the  first  time  we  have  accurate  data  indicative  of  the  nature 
of  his  infection.  His  subcutaneous  tuberculin  reaction  is  strongly 
positive.    His  dermal  reaction  is  confirmatory. 

It  is  strange,  however,  that  with  all  the  subsequent  findings  no 
evidence  of  tubercle  bacilli  in  his  sputum  could  be  demonstrated  by 
microscopic  search  nor  animal  inoculations  at  this  period. 

The  persistent  pain  below  his  right  costal  margin,  so  often  referred 
to  as  a  possible  gall  bladder  lesion,  from  this  time  on  becomes  a  con- 
stant feature  of  his  symptoms,  and  is  only  explained  by  the  final 
protocols. 
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ISHI'S  FINAL  SICKNESS,  1915-1916 

Ishi's  last  sickness,  to  all  visible  signs,  started  in  the  summer  of 
1915.  He  had  been  ailing  all  winter  and  showed  an  increased  disin- 
clination to  shoot  his  bow  or  bestir  himself. 

In  the  summer  vacation  of  this  year  Ishi  was  moved  to  Berkeley, 
where  he  was  studied  by  Dr.  E.  Sapir,  and  very  valuable  data  were 
obtained  on  the  subject  of  his  language  and  mythology.  For  three 
months  he  was  in  constant  communication  with  Dr.  Sapir,  living  at 
Proftssor  T.  T.  Waterman's  home  under  most  hygienic  conditions  with 
plenty  of  outdoor  recreation,  sleeping,  proper  food,  and  diversion. 
Nevertheless,  his  health  suddenly  began  to  fail,  and  on  August  22 
he  was  returned  to  the  University  Hospital  in  San  Francisco,  where 
he  remained  for  six  weeks.     The  history  of  this  period  is  as  follows : 

IsM. — No.  9773.     August  22,  1915. 

Present  Illness. — Since  leaving  the  Hospital  Jan.  29,  1915,  patient  has  been 
sleeping  in  open  air  and  general  measures  taken  to  overcome  his  tendency  to 
respiratory  trouble.  During  the  past  several  months  he  has  been  in  Berkeley 
where  he  was  carefully  looked  after. 

Several  weeks  ago  he  began  to  cough  and  complain  of  pain  with  breathing  on 
left  side  of  chest.  He  was  examined  by  Dr.  Pope  about  10  days  ago  but  nothing 
was  found.     Cough  slight  but  constant. 

Cough  continued  and,  within  the  last  week,  he  felt  a  sharp  pain  in  left  shoulder 
extending  to  left  base  in  front  with  coughing  on  deep  breathing. 

The  last  few  days  the  cough  became  so  severe  that  he  was  sent  to  Hospital 
today.     He  has  felt  generally  indisposed  and  has  apparently  lost  some  weight. 

Physical  Examination. — Medium  sized,  well  built,  dark  skinned  Indian,  fairly 
well  nourished,  with  long  black  hair  in  "pigtail"  down  back,  prominent  cheek 
bones,  broad  features,  large,  long  nose.  Patient  lying  in  bed  comfortable;  not 
especially  sick  looking,  coughing  frequently  very  hard. 

Ears  and  Nose. — Negative. 

Eyes. — Sclera  muddy.  Pupils  large,  equal,  circular,  react  to  light  and  dis- 
tance.    Eye  muscles  negative. 

Mouth. — Tongue  moist,  coated,  large  circumvallate  papillae.  Teeth  not  very 
good. 

Tonsils. — Not  remarkable. 

Neck. — A  large,  soft  lymph  node  on  each  side  of  neck  front  of  sterno-mastoid 
just  beneath  angle  of  jaw.  No  epitrochlear  glands  palpable.  Thyroid,  negative. 
Carotids  palpated,  equal  and  synchronous.     No  remarkable  neck  pulsations. 

Chest. — Well  formed  and  developed.     No  pulsations.     Thin  body  hair. 

Lungs. — Dullness  as  shown  in  chart.  Breathing  harsh  over  right  side;  very 
diminished  and  absent  at  left  base.  At  left  base  suggestion  of  bronchial  quality 
to  breath  sounds  with  cough. 

Heart. — Apex  not  seen  nor  felt.  Dullness  in  5th  space  10  cms.  to  left  of 
midline  (1  cm.  inside  nipple  line),  above  at  2nd  space  at  right  sternal  border. 
Sounds  regular,  good  quality,  faint.     No  murmurs.     Aortic  and  pulmonary  sounds 
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are  not  accentuated.  Radials,  equal,  regular,  good  volume,  and  tension.  Artery 
walls  soft.     Rate  80  per  minute. 

Abdomen. — Soft,  tympanitic;   not  tender. 

Liver. — Edge  felt  4  cm.  below  right  costal  margin  in  nipple  line.  Irregular 
mass  or  edge  in  mammary  line. 

Back. — Negative. 

Extremities. — Negative. 

Reflexes. — Triceps,  biceps,  radials,  patellae  equal  and  positive.  Abdominal 
and  cremaster  lively.     No  Babinski. 


Questionable 
egophony 
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Fig.  3.     Chart  of  Aug.  23,  1915 


Blood  Count.— Bed  cells,  6,000,000.  White  cells,  10,600.  Differential  leuco- 
cyte count:  Neutrophils,  75%.  Eosinophiles,  2%.  Basophiles,  0.  Small  lympho- 
cites,  10%.  Large  lymphocytes  and  transitional,  12%.  Myelocytes,  0.  Parasites, 
none. 

Urinalysis. — Specific  gravity,  1010.  Reaction,  acid.  No  albumen,  no  sugar, 
no  pus. 

Sputum  Examination. — Gray  tenacious,  great  deal  of  thin  mucus.  No  tubercle 
bacilli,  streptococci,  long  mycelia-like  threads,  many  epithelial  cells,  few  pus 
corpuscles  present. 
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Aug.  23. — Dr.  Allen  finds  signs  in  lungs  much  as  outlined  above  and  thinks 
there  is  fluid  at  left  base,  with  diffuse  crackling  rales  at  right  base. 

Aug.  24. — Tuberculin  skin  test:  positive  to  human  and  bovine  in  24  and  48 
hours.  Markedly  positive:  human  1.5  cm.  X  1.5  cms.  Bovine  1.3  X  1  cm.  in 
diameter. 

Aug.  25. — Ishi  brings  up  quite  a  lot  of  gray  tenacious  sputa.  He  coughs  less 
than  before  but  still  often  during  day  and  fairly  hard,  complains  slightly  of 
pain  with  cough.     Not  dyspnoic  and   apparently  comfortable.     No  T.   B.   bacilli 


Mass  attached 


Doubtful  pleural  rub 

Flat,  diminished 
breath  sounds  and 


to  liver 


Fig.  4.     Chart  of  Aug.  26,  1915 


found  in  sputa,  but  a  plentiful  mixed  flora  of  fusiform  bacilli,  spirochetes,  cocci, 
and  many  large  rods  with  mycelial  morphology  found. 

What  is  probably  a  pleural-pericardial  rub  is  heard  over  area  of  absolute 
cardiac  dullness,  synchronous  with  heart  beat  upon  inspiration,  disappearing  with 
cessation  of  breathing.  Dullness  at  left  base  and  general  signs  here  increased 
greatly. 

Patient  has  had  hiccoughs  since  12  p.m.  last  night,  but  finally  checked  this 
P.  M.  with  validol  and  sugar. 

Aug.  26. — A  marked  change  in  lung  signs  in  front  has  occurred  since  yester- 
day. The  whole  left  chest  in  front  is  dull,  except  Traube  's  semilunar  space, 
which  is  not  obliterated.     Heart  not  pushed  to  right. 
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Dr.  Moffitt  finds  conditions  as  outlined  on  charts.  Flatness  and  signs  suggest 
fluid  with  a  peculiar  distribution.  The  fact  that  heart  is  not  pushed  to  right 
would  indicate  old  adhesions.  No  pleural  pericardial  rub  heard  today.  Sudden 
onset  of  condition  in  upper  left  thorax  might  suggest  a  localized  pneumo-thorax. 
Amphoric  egophony  made  out  with  crepitations  above  the  fluid. 

Uull,aiminisnea 

reatn  sounds  and 
remitus. 


Traubes 
space 
tympanitic 


flat, 

diminished 
reatn  sounds  and 

vocal  fremitus, 
coin  sounds  Left 
side  larger  in  an  right. 


rt-°yft 


Fig.  5.     Chart  of  Aug.  26,  1915 

Dr.  Allen  finds  very  distant  bronchial  breathing,  as  if  through  fluid  over  lower 
left  lung.  Eight  side  harsh  breathing.  Left  top  in  front  is  dull,  with  character 
of  high  tympany. 

Patient  tapped  this  afternoon.  Needle  inserted  in  6th  space  in  midaxillary 
line.  Fluid  appeared  immediately,  1600  c.c.  of  a  clear  straw-colored  fluid  with- 
drawn and  as  patient  began  to  cough  a  little,  needle  withdrawn.  Needle  then 
inserted  in  3rd  space  in  midclavicular  line  (as  dullness  over  left  top  still  persisted) 
but  no  fluid  found.     Still  fluid  at  base. 

Chest  fluid:   1600  e.c.  clear,  straw-colored   (a  little  dark). 
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Eevolta  double  positive;   specific  gravity  1026;   eoagulum  quickly  forms. 

Albumen.  Cell  count:  Lymphocytes  90.5%;  polymorpho  7.6%;  eosinophile 
1.6%;   endothelials  1.6%. 

Hiccoughs  continue.     Only  temporarily  relieved  by  medication. 

Aug.  27. — Left  lung  top  below  clavicle  again  dull  this  morning  with  a  high 
tympanitic  note.  Some  resonance  still  found  in  left  axilla  as  after  tapping, 
although  less  than  right  after  tapping. 


Hyper 
resonance 


.diminished 
reath  sounds 
and  vocal 
fremitus. 


ass  attached  to  liver 


Fig.  6. 


Chart  of  Sept.  2,  1915 


Percussion  of  back  shows  condition  practically  the  same  as  shown  on  last 
chart.  Hiccoughs  have  continued  all  through  night  and  today,  only  temporarily 
relieved  by  any  medication. 

Sept.  2. — Hiccoughs  have  continued  with  intermissions.  Stopped  for  a  few 
hours  by  morphine.     Fluid  has  apparently  receded  a  little  at  the  left  base  behind. 

The  tympanitic  note  over  left  upper  chest  still  remains  and  has  apparently 
become  a  little  more  marked.  This  area  above  cardiac  dullness  still  remains  very 
flat;  but  below  in  left  axilla  fair  resonance  is  still  found  as  after  tapping,  shading 
off  into  flatness  at  extreme  base  in  axilla.  Breath  sounds  heard  but  diminished. 
Traube  's  space  clear,  heart  not  displaced  to  right. 

In  the  back,  the  flatness  at  left  base  is  lower  than  before  and  the  relative 
dullness    above    does   not   extend    so    high.      Voice    and    breath    sounds    are    still 
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diminished  at  left  base  but  much,  louder  than  before.  Many  crepitant  and 
crackling  rales  heard  over  whole  area,  especially  at  base.  Here  fluid  has  appar- 
ently receded. 

Sept  4. — Physical  signs  about  same.  Hiccough  only  at  short  intervals.  Cold 
in  head  and  sore  throat.  Left  tonsil  red  with  a  few  white  patches.  Complains 
of  headache. 


Dullness  wi 
brea 


rackling  rales 
grit  dullness. 


Fig.  7.     Chart  of  Oct.  5,  1915 

Sept.  7. — Exploratory  thoracentesis  with  Luer  syringe  for  withdrawing  fluid 
and  injecting  subeutaneously.  Needle  inserted  in  9th  space  in  line  with  angle 
of  left  scapula,  but  no  fluid  found.  Dullness  still  persisted  up  to  8th  space,  but 
not  the  absolute  flatness  encountered  before.  Breath  sounds  louder  at  left  base 
with  many  diffuse  rales  at  line  of  dullness  and  below,  and  faint  bronchial  breath- 
ing.   Dullness  at  left  top  in  front  with  less  tympany.     Left  axilla  fairly  resonant. 

Sept.     8. — Tympany  gone  from  left  lung.     Fluid  receding. 

Sept.  16. — X-ray:   increased  density  at  left  base,  probably  fluid. 

Sept.  17. — Dr.  Moffitt  finds  whole  mediastinum  shifted  to  left. 

Condition  apparently  localized  effusion  at  left  top. 

Very  few  signs  in  lung  itself. 
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Sept.  29. — Patient  still  hiccoughs  for  short  spells  each  day.  Today  hiccough 
has  clonic  character,  occurring  in  groups  of  3  and  4  together  with  a  pause  after 
each  group,  like  a  tic  of  the  diaphragm.  Left  apex  still  dull  with  characteristics 
of  walled  off  fluid.     Heart  apex  impulse  seen  at  nipple  line. 

Dr.  Moffitt  thinks  the  signs  are  very  unusual  for  tuberculosis.  There  must  have 
been  shrinking  with  pulling  of  heart  up  and  walling  off  of  Traube's  space. 
Evidently  there  is  some  encapsulated  fluid  at  the  left  apex.  Carotids  are  small 
and  equal,  evidently  size  of  ordinary  radials.  Eadials  small.  Femorals  are  large. 
Marked  discrepancy  between  radials  and  femorals  in  size  and  pulsation  on  left. 
Eadial  systolic  blood  pressure  equal  100;  femorals  systolic  equals  132  kg. 

Pigmentation  of  body  seems  generally  deeper  than  formerly. 

Electric  reaction  of  phrenic:  with  stimulation  of  phrenics  in  neck,  diaphragm 
responds  to  both  galvanic  and  faradic  currents,  with  a  single  contraction  for  each 
breaking  or  closing  of  current.  The  response  is  more  easily  elicited  and  seems 
stronger  on  right  side  than  on  the  left. 

Oct.  5. — Dr.  Allen  finds  apex  impulse  very  marked  under  the  nipple  but  the 
nipple  is  in  the  5th  space.     Heart  seems  to  have  been  drawn  up  slightly. 

Whole  right  side  moves  more  than  the  left ;  hyper-resonance  on  the  right.  At 
left  apex  in  front  fair  resonance  just  above  and  below  clavicles  but  at  level  of 
2nd  space  flatness  begins  and  extends  out  to  5th  space  in  axilla.  Below  this 
level  there  is  tympany  on  the  left.     Eespirations  very  faint  over  this  flat  area. 

Over  back,  whole  left  lung  is  dull  but  no  flatness  except  at  extreme  left  base. 
Dullness  increases  toward  base.  Probably  no  fluid  now  at  left  base.  Dullness 
with  persistent  crackles  over  right  apex. 

Gall  bladder  still  palpated.     Mass  just  below  liver,  attached  to  liver. 

Oct.  6. — Discharged  improved  but  still  with  definite  signs  of  trouble  in  both 
lungs.  Ishi  is  to  be  removed  to  a  room  in  the  Museum,  where  he  can  get  more 
fresh  air  and  sunshine  with  special  arrangements  for  supplying  him  with  food 
more  suitable  to  his  taste.  After  becoming  stronger,  he  has  been  advised  to 
return  to  the  country  and  mountains  and  live  more  as  he  did  formerly. 

Diagnosis:  pleurisy  with  effusion;  chronic  pulmonary  infection  of  unknown 
nature.     Probably  tuberculosis  of  the  lungs.     Improved. 

Chief  of  Medical  Staff:  H.  C.  Moffitt. 

Assistants:  W.  H.  Allen,  E.  S.  Kilgore,  J.  L.  Whitney. 

Eesident:    E.  H.  Falconer. 

Internes:   F.  H.  Kruse,  A.  H.  Maxwell. 

Temperature  during  this  time  was  of  the  tuberculous  type  with 
regular  afternoon  rise,  and  ranged  between  37  and  38.6  C.  His  pulse 
ranged  between  60  and  65  per  minute ;  respiration  between  16  and  25. 

His  medical  treatment  was  directed  most  toward  the  relief  of  his 
distressing  hiccough.  He  was  given  elixir  terpene  hydrate ;  validol ; 
bismuth  subnitrate  ;  chloratone ;  chloral  and  bromides ;  morphine — all 
with  little  success. 

An  occasional  laxative  was  ordered.     His  appetite  was  capricious. 

His  weight  fell  from  65  kilograms  to  60. 

A  note  appended  to  the  record  is  as  follows : 

Feb.  9,  1916. — Ishi  has  been  in  a  room  in  the  Museum  since  leaving  hospital. 
He  has  continued  to  run  a  temperature  of  101  to  103°  F.  in  the  afternoon  rise; 
coughs  a  little  and  has  been  kept  closely  in  bed,  with  liberal  diet  and  hygienic 
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measures  against  tuberculosis.  There  are  still  indefinite  signs  of  trouble  at  right 
apex  with  dullness  up  to  9th  rib  at  left  base,  and  the  flat  area  over  left  front 
near  top.     Lung  signs  have  not  cleared  much,  if  any. 

At  the  expiration  of  his  stay  in  the  hospital,  in  October,  Ishi  was 
removed  to  temporary  quarters  arranged  in  the  Museum,  where  he 
could  have  a  large  sunny  room,  well  ventilated,  and  be  attended  by 
Mr.  Warburton,  an  attache  of  the  Museum.  It  was  planned  that  when 
he  became  a  little  stronger,  he  should  be  sent  to  the  country,  some- 
where near  his  old  haunts,  and  several  possible  places  were  considered. 
Tentative  arrangements  were  made  with  responsible  caretakers,  but 
he  never  grew  strong  enough  to  travel. 

During  his  months  of  sickness  in  the  Museum,  his  clinical  records 
were  faithfully  kept  by  Mr.  Warburton,  and  Dr.  Kruse  and  I  were  his 
constant  medical  attendants.  In  spite  of  careful  nursing  he  failed  to 
improve.  No  medical  treatment  being  indicated,  he  was  given  prac- 
tically none.  His  appetite  became  more  capricious  and  fickle.  Food 
distressed  him,  and  he  required  anodynes  at  times  to  relieve  his  pain. 
His  fever  persisted  in  a  tuberculous  type  and  weakness  became 
extreme.  For  hours  he  lay  without  moving,  often  gazing  from  his 
window  and  smiling  with  manifest  delight  at  the  antics  of  the  iron 
workers  clambering  up  the  steel  construction  of  the  new  University 
Hospital.    He  would  say,  ' '  All  a  same  monkey-tee. ' ' 

Some  days  he  summoned  enough  strength  to  make  a  few  arrows, 
or  to  talk  of  his  life  in  the  wilds,  or  discuss  hunting,  bow  making, 
Indian  methods  of  hunting,  folklore,  and  kindred  subjects. 

All  this  time  he  had  a  moderate  cough ;  but  repeated  examination 
failed  to  show  tubercle  bacilli.  His  abdomen  became  more  sensitive, 
and  he  developed  signs  of  pyloric  obstruction.  After  taking  food  he 
apparently  experienced  great  pain.  Even  water  caused  him  misery 
and  I  have  seen  him  writhe  in  agony,  with  tears  running  down  his 
cheeks,  yet  utter  no  sound  of  complaint.  At  this  period,  when  he 
seemed  to  be  failing  so  rapidly  that  the  end  must  be  near,  I  coaxed 
him  to  get  out  of  bed  and  let  me  take  his  picture  once  more.  He  was 
always  happy  to  be  photographed,  and  accommodated  me.  It  was 
only  after  the  picture  was  developed  that  I  recognized  to  what  a 
pitiful  condition  he  had  been  reduced.  Had  this  been  apparent  before, 
I  should  not  have  asked  this  exertion  of  him. 

This  was  his  last  picture,  and  compared  with  his  varying  poses, 
it  records  a  tragic  tale.  We  see  him  first  as  the  gaunt,  hunted  wild 
man,  his  hair  burnt  short,  his  body  lean  and  sinewy,  but  his  legs  strong 
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and  capable  of  great  endurance.  He  suggests  the  coyote  in  this 
character. 

Later,  civilization  agrees  with  him,  he  loses  his  hunted  look,  rounds 
out  his  shrunken  frame,  and  is  happy  in  his  new-found  friends.  Then 
comes  a  period  of  over-feeding,  the  luxury  of  food  which  he  himself 
decides  is  not  best  for  him. 

In  1914  we  see  him  at  his  best.  On  the  trip  to  Tehama  County  he 
was  undoubtedly  in  prime  health.  His  stature  is.  magnificent. 
Although  he  has  lost  the  typical  Indian  litheness,  there  is  grace  and 
strength  in  every  contour.  For  a  year  he  was  absolutely  perfect.  He 
worked,  hunted,  played,  and  enjoyed  life. 

Then  a  gradual  change  overcame  him.  His  energy  waned.  He 
no  longer  was  keen  to  shoot  at  targets  with  the  bow.  His  skin  became 
darker.  He  contracted  another  cold.  He  lost  weight  and  wanted  to 
rest  most  of  the  time.  There  were  periods  of  slight  improvement  and 
we  had  hope  that  a  return  to  his  primitive  mode  of  life  might  benefit 
him. 

But  as  his  malady  increased,  his  cough  became  more  distressing, 
fever  consumed  him,  and  eating  became  impossible.  Our  city  water 
did  not  taste  good  to  him,  and  he  asked  me  to  get  him  fresh  spring 
water — "sweet  water"  he  called  it.  "We  made  a  special  effort  to  do 
this  for  him. 

Although  starving,  racked  with  hiccough  or  coughing,  and  in  more 
or  less  constant  distress,  he  never  complained.  He  never  spoke  of 
his  suffering ;  never  referred  to  death. 

In  March,  1916,  when  his  weakness  progressed  to  an  extreme 
degree,  we  moved  him  back  to  the  hospital  where  he  could  receive 
better  nursing  and  alimentary  feeding. 

Shortly  after  re-entering  the  hospital  he  had  a  very  large  pul- 
monary hemorrhage.  This  was  the  first  complication  of  this  sort  he 
experienced.  I  was  called  to  his  side.  He  was  very  weak  and  faint. 
With  stoic  calmness  he  looked  at  the  quantities  of  blood  that  poured 
from  his  mouth  and  nose.  I  administered  a  large  dose  of  morphia. 
He  died  soon  after,  at  12  :20  p.m.,  March  25,  1916. 

The  clinical  record  of  his  last  admission  is  as  follows: 

Ishi. — No.  11032.  March  18,  1916.  Well  developed  but  extremely  emaciated, 
dark  skinned  Indian  lying  in  bed  and  hiccoughing  frequently ;  vomiting  and 
retching  occasionally,  evidently  in  great  distress. 

Faeies  shows  broad  prominently  arched  nose;  high  malar  bones  and  sunken 
cheeks;   orbital  depressions  deep,  apparently  from  wasting. 
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Hair  on  sealp  reaches  to  below  shoulders,  is  thick,  straight,  and  black  with 
only  a  few  gray  hairs  over  the  temples;  eyebrows  are  dark  and  heavy;  whiskers 
are  thin  and  mostly  gray;  axillary  and  pubic  hair  normal;  body  hair  scant. 

Skin  is  in  good  condition  and  everywhere  deeply  pigmented  (racial).  Sub- 
cutaneous tissues  greatly  diminished. 

Eyes. — Pupils  equal,  circular;  react  to  light  and  distance.  There  is  moderate 
arcus  senilus.  Sclerae  are  dirty  white  and  vessels  somewhat  congested.  Con- 
junctiva pale.    Muscles  negative.     Fundi  not  examined. 


Dullness  flat  with 
diminished 

breathing. 
Many 
bubbling 

rales. 


Dull  with  occasional 

high-pitched 
expiration  rales. 


Fig.  8.     Chart  of  Mar.  18,  1916 

Nose. — Broad,  high  arched,  with  prominent  alae  nasae;  mucous  membrane 
pale;  some  discharge  of  thin  mucous  type. 

Mouth. — Teeth  are  all  present  and  slightly  dirty  but  well  preserved.  Gums 
are  dark  and  in  very  good  condition.  Tongue  protrudes  in  midline,  is  clean;  no 
tremor.  Throat  shows  much  saliva  and  debris  from  continual  expectoration  and 
vomiting.     Tonsils  negative. 

Glands. — There  is  no  marked  superficial  lymph  adenopathy;  epitrochlears  or 
supra-clavicular  not  felt;  thyroid  negative. 

Chest. — Emaciated  with  retracted  supra  and  infra  clavicular  space;  ribs, 
clavicles,    and    vertebrae    easily    seen    and    palpable;    subcutaneous    tissues    and 
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muscles  are  greatly  diminished;  angles  of  scapulae  stand  out.  Eight  chest  moves 
slightly  better  than  left. 

Lungs. — As  a  whole,  right  chest  shows  better  resonance  than  left,  more  rales 
and  poorer  quality  of  breathing  on  left,  especially  at  left  base  below  10th  dorsal 
vertebra.     No  Grocco  sign  can  be  made  out. 

Heart. — Apex  impulse  seen  and  felt  in  5th  space  10  cm.  to  left  of  midline 
(.5  cm.  outside  nipple  line).  Dullness  from  midline  11  cm.  to  left  in  5th  space; 
behind  sternum  to  right.  Sounds  are  rapid,  of  fair  quality,  with  reduplication  of 
the  aortic  and  pubnonary  sounds.     No  murmurs  heard. 

Pulse. — Radials  are  of  poor  volume,  equal;  walls  are  soft.  Carotids,  right 
larger  than  left.     Dorsalis  pedis  palpable. 

Abdomen  is  slightly  scafoid  and  shows  few  spots  of  hyper-pigmentation.  No 
visible  peristalsis.  Wall  is  rather  tense,  but  no  masses  can  be  felt;  liver  is 
palpable  3  cm.  below  ribs  and  at  right  edge  of  rectus  disappears  beneath  stiff 
muscle. 

Spleen  and  kidneys  not  felt.     No  fluid. 

Genitals. — Negative.     Prostate  negative.     No  abnormal  masses  felt. 

Back. — Normal  as  far  as  can  be  ascertained.  Thorough  examination  almost 
impossible   [on  account  of  weakness  of  patient]. 

Extremities. — Very  greatly  emaciated.     Skin  over  feet  is  very  dry. 

Eeflexes. — Patella  and  Achilles  present  and  equal;  Achilles  very  sluggish;  no 
knee  or  ankle  clonus;  no  Kernig  or  Oppenheim;  plantar  reflex  normal.  Abdom- 
inals and  cremasterics  present  and  normal.  Wrist,  biceps,  triceps  normal.  Jaw 
jerk  normal.     No  Chvostek  or  Trousseau  signs. 

Mar.  21,  1916. — Patient  has  coughed  considerable  and  hiccough  has  been 
very  annoying.  He  refuses  all  food  and  when  coaxed  to  take  small  amount  of 
nourishment,  he  vomits  soon  after.  Attempt  to  pass  stomach  tube  was  unsuc- 
cessful. Tube  appeared  to  meet  with  an  obstruction  about  2  inches  above  cardia. 
Patient  was  greatly  irritated  and  attempt  was  not  continued. 

During  this  last  week,  the  fever  ranged  between  37  C  and  39.8  C. 
His  pulse  rate  varied  from  85  to  130  per  minute,  the  respiration  from 
24  to  35.     Other  data  are: 

Blood  Count. — Eed  cells,  4,950,000.  White  cells,  11,200.  Hemoglobin,  75%. 
Differential  count:  Neutrophiles,  60%.  Eosinophils,  1%.  Basophiles,  0.  Small 
lymphocytes,  30%.     Large  lymphocytes,  9%. 

Urinalysis. — Specific  gravity,  1022.  Reaction,  acid.  No  albumen,  no  sugar. 
Bile  pigment,  acetone,  and  diacetic  acid  present.  No  pus.  Few  cylindroids 
present. 

Treatment. — "Murphy  drip"  (salt  solution  per  rectum),  magnesium  oxide, 
bismuth  subnitrate,  hot  applications  to  the  abdomen,  morphine  sulphate  for  pain. 

Sputum  Examination. — Watery,  purulent  clumps,  streaked  with  blood.  Bacillus 
tuberculosis  in  great  number. 

Irvin  H.  Betts,  Interne. 

Mar.  24,  1916. — Patient  vomited  about  400  cu.  cm.  of  bloody  material.  Blood 
was  frothy  and  partially  dark  and  partially  bright  red  in  color.  He  has  been 
receiving  nourishment  by  Murphy  drip  (normal  salt  solution  and  5%  glucose, 
through  colon  tube.) 

Mar.  25,  1916. — Again  vomited  about  250  cu.  cm.  bloody  material.  Given 
morphine   sulphate   gr.    %,   hypodermically.      At    12    noon   he   had   a   very   severe 
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hemorrhage,  blood  gushing  from  nose  and  mouth.     The  patient  died  immediately. 
Discharged.     Diagnosis,   pulmonary   tuberculosis.      Condition,   dead. 

Discussion  of  case  before  autopsy. — Diagnosis:  Advanced  pulmonary  tuber- 
culosis, disseminated  most  at  left  apex.  Hemoptysis.  Fibrous  tuberculous  pleurisy, 
more  at  left  base. 

E.  H.  Falconer,  Resident  Physician. 


POST  MORTEM  EXAMINATION 

The  autopsy  was  performed  a  few  hours  after  the  death  of  Ishi 
by  Dr.  J.  V.  Cooke.    The  report  in  full  is  as  follows : 

Post  Mortem  Record  of  the  Pathological  Laboratory  of  the  University  of 

California  Hospital 

Ishi.     Hospital  Number  11032.     March  25,  1916. 

The  body  is  that  of  a  considerably  emaciated  Indian  168  cm.  in  length. 
There  is  no  rigor  mortis.  The  body  is  still  warm.  The  pupils  are  of  moderate 
size  and  equal.  No  discharge  from  the  ears.  Slight  bloody  discharge  from  the 
nose  and  mouth.  The  thorax  is  large  and  emphysematous.  The  abdomen  is  of 
moderate  size.  The  genitalia  show  some  increase  in  brown  pigmentation.  Both 
testes  are  in  the  scrotum.  The  legs  show  a  considerable  emaciation  and  no  evi- 
dence of  edema. 

Abdominal  Cavity. — The  fat  in  the  anterior  thoracic  and  abdominal  walls 
shows  a  considerable  atrophy  and  increase  in  yellowish  pigment.  The  peritoneal 
surfaces  are  smooth  and  free  from  acute  exudate.  There  are  a  few  scattered 
nodules  which  vary  in  size  from  1  to  8  mm.  and  which,  on  section,  show  gray 
somewhat  translucent  tissue  and  some  of  the  large  ones  show  central  caseation. 
The  mesenteric  lymph  nodes  show  a  very  considerable  enlargement  and  a  number 
of  these  nodules  are  found  in  the  omentum  and  attached  to  the  peritoneal  surface 
of  the  mesentery.  On  the  surface  of  the  stomach  and  intestines  there  are  found 
fair  numbers  of  small  similar  nodules  which  are  firm,  gray,  and  many  of  them 
appear  to  be  conglomerate  masses.  The  lower  portion  of  the  right  lobe  of  the 
liver  shows  a  mass  measuring  9X5X3  cm.  which  lies  in  close  contact  and 
parallel  to  the  lower  border  of  the  right  lobe.  This  is  semifiuctuant  and  on 
section  shows  firm,  fibrous  encapsulation  with  some  softened  caseous  material  in 
the  center.  The  surface  of  the  liver  shows  a  number  of  adhesions  and  there  is  a 
large  nodule  about  3  cm.  in  diameter,  which,  on  section  is  caseous,  attached  to 
the  anterior  surface  of  the  liver  near  the  lesser  curvature  and  also  to  the  left  lobe 
of  the  liver.  The  lower  portion  of  the  small  intestine  is  adherent  to  the  caecum 
and  there  are  adhesions  between  the  spleen  and  diaphragm.  The  pelvis  shows 
a  moderate  amount  of  localized  peritoneal  foci  similar  to  those  in  the  remainder 
of  the  peritoneum.  The  appendix  is  5  cm.  in  length  and  negative.  The  dia- 
phragm reaches  the  fifth  rib  on  either  side. 

Thorax. — On  removing  the  sternum,  the  left  lung  is  found  firmly  bound  to 
the  chest  wall  by  old  fibrous  adhesions.  The  right  lung  is  pale,  voluminous  anter- 
iorly and  shows  some  easily  broken  fibrous  adhesions  at  the  apex.  The  pericardium 
is  smooth  and  the  cavity  contains  about  an  ounce  of  clear  yellowish  fluid.  The 
anterior  mediastinal  lymph  nodes  are  enlarged  and  on  section  show  some  small 
areas  of  caseation  with  moderate  hyperplasia. 
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Heart. — Weighs  210  grams  and  is  noticeably  small.  The  right  auricle  is 
small  and  the  auricular  appendage  free  from  thrombi.  The  foramen  ovale  is 
closed.  The  tricuspid  valve  is  negative.  The  right  ventricle  is  of  moderate  size 
and  the  pulmonic  valve  and  artery  smooth.  The  mitral  valve  is  thin  and  delicate. 
The  chordae  tendineae  are  not  thickened.  The  aortic  valves  are  negative.  The 
arch  of  the  aorta  shows  a  few  slight  areas  of  yellowish  thickening  immediately 
above  the  valves  and  around  the  coronary  arteries.  For  the  most  part,  however, 
it  is  smooth  and  elastic.  The  coronary  arteries  are  patulous  and  show  a  few  small 
patches  of  sclerosis  in  their  proximal  portions.  The  myocardium  is  firm  and 
shows  a  slight  increase  in  brownish  pigmentation. 

Lungs. — The  right  lung  weighs  770  grams.  It  is  large,  voluminous,  and 
cushiony.  It  is  crepitant  and  firm  areas  are  felt  throughout  in  the  upper,  middle, 
and  lower  lobes.  The  extreme  apex  shows  a  smooth,  moderately  contracted  patch 
of  pleural  thickening  measuring  about  3X4  cm.  Section  through  this  area  shows 
a  cavity  the  size  of  a  small  walnut  immediately  beneath  the  pleura.  This  cavity 
contains  blood  clot  and  some  fluid  blood.  On  removing  this  the  wall  is  seen  to  be 
somewhat  irregular,  gray,  and  covered  with  slight  grayish  exudate.  Extending 
down  into  the  pulmonic  tissue  from  this  point  there  is  a  firm  consolidation  into 
which  the  cavity  is  beginning  to  burrow.  This  cavity  communicates  with  a 
moderate  sized  bronchus.  A  more  anterior  section  shows  numerous  scattered, 
opaque  yellowish  gray  foci  2  to  4  mm.  in  diameter  lying  in  gray  fibrous  tissue. 
In  places  there  are  seen  small  cavities  .5  to  1  cm.  in  diameter.  This  condition 
persists  throughout  the  upper  lobe. 

The  middle  lobe  shows  numerous  grayish  small  tubercles  some  of  which  are 
collected  in  firm  masses  about  1  cm.  in  diameter.  The  individual  foci  are  gray 
and  surrounded  by  a  moderate  amount  of  fibrous  tissue.  The  lower  lobe  is  riddled 
with  foci  of  disseminated  tuberculosis.  The  bronchi  at  the  root  contain  blood 
clot  which  makes  a  cast  of  the  larger  bronchi  The  pulmonic  artery  is  negative. 
The  bronchial  lymph  nodes  are  small  and  show  a  moderate  amount  of  coal  pig- 
ment. On  section  there  are  some  grayish  irregular  foci  of  tuberculosis.  The  left 
lung  is  considerably  smaller  than  the  right  and  is  very  adherent  to  the  chest 
wall.  At  the  apex  a  portion  of  the  lung  had  to  be  left  attached  to  the  parietal 
pleura.  At  the  base  and  mesially  the  pleura  showed  a  very  marked  fibrous  thick- 
ening, being  in  places  over  1  cm,  in  thickness.  The  pleura  on  section  is  grayish 
and  caseous,  although  it  is  not  softened,  resembling  the  firm  caseation  sometimes 
seen  in  adrenal  tuberculosis.  The  lung  crepitates  and  is  rather  firm  in  the  lower 
lobe.  On  section  there  are  seen  some  disseminated  tubercles  throughout.  The 
upper  lobe  anteriorly  shows  the  most  advanced  process  in  the  lung.  Here  are 
found  several  small  cavities  and  one  cavity  about  the  size  of  a  walnut  which 
contains  greenish  yellow  muco-purulent  material.  The  bronchi  at  the  root  con- 
tain blood  clots.  The  pulmonic  artery  is  negative.  The  bronchial  lymph  nodes 
are  considerably  pigmented.  On  section  they  show  gray  tissue  with  small  localized 
foci. 

Spleen. — Weighs  140  grams  and  there  are  some  fibrous  adhesions  over  the 
capsule.  The  consistency  is  fairly  firm.  On  section  the  pulp  is  reddish  brown 
and  smooth.     The  Malpighian  bodies  are  distinct  and  do  not  appear  numerous. 

Liver. — Weighs  1240  grams.  Over  the  surface,  particularly  over  the  right 
lobe,  there  are  some  tuberculous  foci  measuring  2  to  5  mm.  in  diameter  and 
attached  to  the  capsule.  In  the  broad  ligament  there  is  a  large  focus,  which,  on 
section,  contains  yellowish  gray  caseous  material.  This  area  is  2  cm.  in  diameter. 
Numerous  other  areas  are  found  in  the  region  of  the  broad  ligament  but  some- 
what smaller  than  the  one  above  mentioned. 
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Gall-bladder. — Is  of  moderate  size  and  negative.  The  lymph  nodes  around  the 
hilum  of  the  liver  are  moderately  enlarged  and  on  section  show  grayish  opaque 
foci.  On  section  the  liver  tissue  is  quite  pale  brown  and  the  lobules  appear 
regular.  Occasionally  there  is  an  opaque  grayish  focus  about  .5  to  1  cm.  in 
diameter  scattered  through  the  hepatic  substance. 

Kidneys. — Are  similar  and  together  weigh  270  grama  The  capsule  strips 
easily  and  leaves  a  surface  on  which  the  fetal  lobulations  are  still  distinct.  The 
cortex  is  quite  opaque  gray  and  the  markings  are  regular.  The  Malpighian 
bodies  are  seen  as  minute  red  points.  The  pyramids,  pelvis,  and  ureter  are 
negative. 

Adrenals. — The  right  adrenal  is  almost  completely  transformed  into  grayish, 
firm,  caseous  muscle.  Only  a  small  portion  near  the  upper  lobe  shows  the  structure 
of  the  adrenal  gland.  The  left  adrenal  shows  near  its  middle  portion  a  focus  of 
tuberculosis  about  1  em.  in  diameter,  but  most  of  the  gland  remains  and  shows 
milky  medulla  and  a  moderate  amount  of  lipoids  in  the  cortex. 

Urinary  bladder. — Shows  a  pale  mucosa  and  is  negative. 

Prostate  gland. — Is  not  enlarged  and  on  section  is  negative. 

Alimentary  canal. — The  stomach  is  of  moderate  size  and  contains  a  consider- 
able amount  of  clotted  blood — altogether  a  pint.  There  is  no  obstruction  to  the 
outflow  of  the  stomach.  The  duodenum  contains  a  moderate  amount  of  bile- 
stained  fluid. 

Pancreas. — Is  soft  and  glandular  on  section.  There  is  no  gross  evidence  of 
increase  in  interstitial  tissue. 

Intestines. — The  small  intestine  shows  typical  tuberculous  ulcers  which  are 
more  marked  in  the  lower  ileum.  These  are  quite  irregular  and  show  excavated 
edges.  These  ulcers  are  found  in  the  upper  jejunum.  The  first  one  seen  is 
about  50  cm.  below  the  duodenum,  is  irregular  in  outline  and  measures  about 
2X3  cm.  in  size.  The  edges  are  raised  and  more  or  less  irregular.  The  peri- 
toneal surface  at  this  point  is  riddled  with  small  foci  of  tuberculosis  which  extend 
girdle-wise  around  the  gut.  Two  or  more  ulcers  are  found  one  foot  lower  in  the 
intestine,  and  as  one  passes  down  into  the  lower  portion  of  the  jejunum  and  into 
the  ileum  these  ulcerations  become  slightly  more  numerous  although  it  is  unusual 
to  find  more  than  an  average  of  one  every  foot. 

In  the  lower  portion  of  the  ileum  there  are  found  in  the  Peyer's  patches  5  or 
6  small  areas  of  ulceration  about  3  cm.  in  diameter  with  thick  grayish  raised  edges 
in  which  can  be  seen  minute  tubercles.  Between  these  patches  can  be  seen  some 
small  tubercles  which  have  not  yet  broken  down.  In  the  lower  ileum  the  mucosa 
shows  a  very  marked  irregular  ulceration.  There  is  a  patch  about  4  cm.  in  length 
which  shows  practically  no  normal  mucosa  but  large  serpiginous  ulceration.  Here 
the  wall  is  very  much  thickened  and  the  lymph  nodes  immediately  beneath  the 
intestines  are  large,  matted  together,  and  caseous.  They  measure  from  1  to  3 
cm.  in  diameter.  The  large  intestine  is  free  from  ulceration.  The  process  appar- 
ently stops  abruptly  at  the  ileocaecal  valve. 

The  peritoneal  surface  of  the  intestines,  particularly  the  small  intestine,  shows 
a  considerable  number  of  single  and  conglomerate  tubercles  around  the  foci  of 
ulceration  in  the  mucosa.  There  are,  however,  other  foci  of  tuberculosis  which 
are  composed  of  small  nodules  varying  from  .3  to  2  cm.  in  diameter  which  are 
attached  to  the  serosa  by  a  thin  layer  of  fibrous  tissue  and  which  are  definitely 
pedunculated.  These  masses  attached  to  the  peritoneum  are  a  rather  marked 
feature  of  the  peritoneal  tuberculosis. 

Mesenteric  lymph  nodes. — Are  all  considerably  enlarged,  some  of  them  reaching 
2  to  3  cm.  in  size.  On  section  they  show  irregular  grayish  areas  of  caseation 
between  which  there  is  a  translucent  grayish  tissue. 
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Aorta,  from  arch  to  bifurcation,  is  quite  elastic  and  is  of  moderate  size. 
There  are  some  patches  of  subintimal  fatty  degeneration  but  apparently  no 
evidence  of  arterial  degenerative  changes. 

Brain. — Weighs  1300  grams.  It  is  removed  and  shows  no  gross  abnormalities 
with  the  exception  of  some  increase  in  fat  beneath  the  pia.  The  skull  is  small 
and  rather  thick. 

Microscopic  Examination 

Heart. — The  muscle  fibers  are  small.  There  is  no  increase  in  fibrous  inter- 
stitial tissue. 

Lung. — One  section  shows  numerous  scattered  small  areas  of  tuberculosis, 
some  of  which  are  single  and  others  conglomerate.  These  are  central  areas  of 
caseation  surrounded  by  giant  cells,  epithelioid  cells,  and  lymphoid  cells.  Around 
some  of  these  areas  there  is  an  exudate  in  the  alveoli  composed  of  leucocytes, 
lymphoid  cells,  and  fibrin.  In  some  places  this  exudate  is  caseous.  Another  sec- 
tion shows  a  large  patch  of  caseous  pulmonary  exudate  in  which  the  walls  of  the 
alveoli  are  also  involved  in  the  necrosis.  Around  this  area  there  is  desquamative 
pneumonia  and  scattered  tubercles.  Another  section  shows  a  similar  picture  to 
the  one  described. 

Mediastinal  lymph  nodes. — There  is  a  moderate  pigmentation  by  carbon  and 
numerous  scattered  epithelioid  tubercles,  some  of  which  show  a  central  caseation. 
Giant  cells  are  found  in  fair  numbers. 

Spleen. — The  Malpighian  bodies  are  small.  Many  portions  of  the  pulp  show 
a  considerable  amount  of  brownish  pigmentation.  This  pigment  is  present  in 
large  phagocytic  cells.  Several  small  caseous  tubercles  are  found  which  are 
atypical.    The  pulp  is  not  congested. 

Liver. — There  are  scattered  small  tubercles  throughout  the  liver  parenchyma, 
and  moderate  fatty  change  at  the  periphery  of  the  lobules.  Section  shows  one 
rather  large  area  of  caseation  surrounded  by  epithelioid  and  lymphoid  cells. 

Kidney. — The  convoluted  tubules  are  irregular,  swollen,  and  granular.  No 
areas  of  tuberculosis  are  found  and  the  interstitial  tissue  is  not  increased  in 
amount. 

Adrenals. — One  section  shows  normal  appearing  adrenal  gland  except  for  a 
rather  large  caseous  tubercle  in  the  surrounding  connective  tissue.  Another 
section  shows  almost  complete  displacement  of  the  glandular  tissue  by  necrosis. 
This  area  of  necrosis  is  surrounded  by  epithelioid,  lymphoid,  and  giant  cells 
together  with  some  fibrous  tissue. 

Intestine. — Section  of  one  of  the  ulcers  in  the  ileum  shows  a  typical  tuber- 
culous process.  The  submucosa  is  infiltrated  with  large  caseous  tubercles  and  the 
mucosa  has  disappeared  at  one  point  leaving  a  ragged  ulcer.  There  are  many 
tubercles  beneath  the  serosa  and  a  diffuse  infiltration  with  epithelioid  and 
lymphoid  cells. 

Pancreas. — The  acini  and  Islands  of  Langerhans  are  negative.  There  is  no 
increase  in  interstitial  tissue  and  no  tubercles  are  found. 

Scalp. — Appears  normal. 

Microscopic  Diagnosis.- — Miliary  tubercles  in  lungs,  spleen,  and  kidneys.  Ulcer- 
ative tuberculous  enteritis.  Tuberculous  peritonitis.  Tuberculous  broncho- 
pneumonia and  gelatinous  pneumonia.  Tuberculosis  of  adrenals.  Parenchymatous 
degeneration  of  liver  and  kidneys. 

Dr.  Jean  V.  Cooke. 
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CONCLUSION 

It  is  my  opinion,  and  also  that  of  Dr.  Karl  F.  Meyer,  Professor  of 
Bacteriology  in  the  University  of  California,  with  whom  I  have  dis- 
cussed the  matter,  that  Ishi  derived  his  infection  through  the  intestinal 
route,  and  that  he  had  the  bovine  type  of  tuberculosis.  His  was  the 
genuine  "pearl  sickness,"  and  he  had  relatively  no  acquired  or 
hereditary  immunity.    Consequently  his  disease  was  rapidly  fatal. 

His  body  was  carried  to  the  undertakers,  where  is  was  embalmed. 
No  funeral  services  were  held.  Professor  T.  T.  Waterman,  Mr.  E.  W. 
Oifford,  Mr.  A.  Warburton,  Mr.  L.  L.  Loud,  of  the  Museum  of 
Anthropology,  and  I  visited  the  parlor,  and  reverently  placed  in  his 
coffin  his  bow,  a  quiver  full  of  arrows,  ten  pieces  of  dentalia  or  Indian 
money,  some  dried  venison,  some  acorn  meal,  his  fire  sticks,  and  a 
small  quantity  of  tobacco.  "We  then  accompanied  the  body  to  Laurel 
Hill  cemetery  near  San  Francisco,  where  it  was  cremated.  The  ashes 
were  placed  in  a  small  Indian  pottery  jar  on  the  outside  of  which  is 
inscribed:  "Ishi,  the  last  Yahi  Indian,  died  March  25,  1916." 
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THE  FUNDAMENTAL  ELEMENTS  OF 
NORTHERN  YANA 
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.  INTRODUCTOEY 
It  is  some  time  since  the  Northern  and  Central  Yana  texts,  collected 
in  1907,  have  been  before  the  public.1  Now  that  we  know  Yana  to  be 
no  completely  isolated  Californian  language,  as  had  been  at  first  sup- 
posed, but  a  divergent  member  of  the  so-called  "Hokan"  stock,  it 
became  more  than  ever  a  duty  to  do  something  to  help  the  student  of 
comparative  linguistics  in  the  analysis  of  the  published  material.  At 
the  time  that  the  texts  were  being  prepared  for  publication  considerable 
progress  had  already  been  made  in  the  analysis  of  the  language.  Un- 
fortunately the  data  then  arranged  had  utilized  only  a  part  of  the 
Northern  Yana  texts  and  grammatical  notes,  while  the  Central  Yana 
material  remained  almost  entirely  untouched.  It  so  happens  that  Yana 
is  one  of  those  complexly  synthetic  (polysynthetic)  languages  that 
need  to  be  exhaustively  studied  in  lexical,  as  well  as  purely  grammat- 
ical, respects  before  an  adequate  presentation  can  be  made  of  their 
structure.  For  this  reason  the  material  incorporated  in  this  paper, 
which  may  be  described  as  a  selective  summary  of  my  still  fragmentary 
Northern  Yana  collectanea,  is  far  from  constituting  an  adequate  intro- 
duction to  even  the  Northern  dialect.  This  particularly  applies  to  the 
lists  of  verb  stems  and  verb  suffixes,  which  are  very  far  from  including 
all  the  Yana  elements  available  in  my  texts  and  notes.  Nor  are  the 
lists  of  more  strictly  formal  elements  measurably  complete.  I  hope 
in  due  time  to  give  the  complete  grammatical  account  of  Yana  that 
this  interesting  language  deserves.  Meanwhile  I  trust  that  the  present 
materials  will  serve  a  useful  preliminary  purpose,  as  an  aid  to  the 
analysis  of  the  Yana  texts  and  as  a  possible  lever  for  the  further 
elucidation  of  Hokan  relationships. 

1  E.  Sapir,  Yana  Texts,  this  series,  IX,  1-235,  1910. 
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A  few  further  remarks  may  help  to  make  the  lists  more  useful. 
The  phonetic  symbols  here  used  are  precisely  the  same  as  in  the  texts, 
with  one  exception — the  sign  for  the  glottal  stop,  e,  previously  used 
is  here  replaced  by  the  more  current  '.  Though  only  the  Northern 
Yana  dialect  is  here  considered,  the  lists  may  also  be  employed  for 
the  study  of  the  Central  Yana  texts,  provided  it  is  remembered  that 
Northern  Yana  p  and  t  at  the  end  of  primarily  closed  syllables  cor- 
respond to  Central  Yana  m  and  n  respectively  (e.g.,  Northern  Yana 
tfi'psiwandja  and  -bitdja-  are  paralleled  by  Central  Yana  Pi'msiwandja 
and  -bindja-)  ;  this  Northern  Yana  -p-  becomes  -bi-  before  I  and  y,  while 
before  w  syllabically  final  -t-  appears  in  Northern  Yana  as  -ru-  or  -ri- 
(-du-  or  -di-),  before  y  as  -di-,  -ri-  (Central  Yana  -m-l-,  -m(i)-y-,  -n-w-, 
and  -n(i)-y-  respectively).  Northern  Yana  -p'-  and  -t'-,  however, 
appear' as  -p'-  and  -V-  also  in  the  Central  dialect.  It  is  well  to  re- 
member, also,  that  Northern  Yana  often  has  -dl-,  -ri-,  where  Central 
Yana  has  -di-,  -ri-.  There  are,  of  course,  other  differences  of  detail 
which  cannot  be  enumerated  here. 

This  is  no  place  to  go  into  the  details  of  Northern  Yana  phonology, 
but  the  observance  of  the  following  more  important  phonetic  laws  will 
facilitate  analysis: 

1.  Syllabically  final  p  and  t  (Central  Yana  m  and  n)  are  assimilated  to  m 
and  n  before  nasals;  p'  and  t'  become  voiceless  m'  and  n'  before  nasals. 

2.  -tl-  (Central  Yana  -nl-),  -t'l-,  and  -In-  are  respectively  assimilated  to  -U-, 
■VI-,  and  -11-. 

3.  Syllabically  final  p  and  p'  (Central  Yana  m  and  p')  assimilate  with  fol- 
lowing w  to  mm  and  m'm  respectively. 

4.  Before  elements  beginning  with  -' -  (e.g.,  J  gat-,  -rdo-)  long  vowels  are 
shortened  (this  is  true  also  in  other  primarily  closed  syllables),  while  short 
vowels  (after  the  first  syllable)  disappear;  e.g.,  *e--\--%gat-  becomes  'e'gat-, 
-dja-  +  -r  da-  becomes  -tc'da-. 

5.  Certain  suffixed  elements  have  a  long  vowel  if  the  preceding  syllable  is 
light  (i.e.,  ending  in  a  short  vowel),  a  short  vowel  if  the  preceding  syllable  is 
heavy  (i.e.,  ending  in  a  long  vowel,  diphthong,  or  consonant).  Thus,  ^a-sa'-,  but 
*6'-sa-,  -'■na'i-m-,  'a't-sa-. 

6.  Final  short  vowels  become  voiceless  in  absolute  position  and  before  con- 
sonants, in  forms  used  by  women.  Preceding  b,  d,  g,  dj,  w  become  pf ,  V ,  k' ,  tcf , 
voiceless  w  respectively  (male  p(a'di  "place,"  female  pfo't'«).  Other  feminine 
forms  are  noted  below.  Before  words  beginning  with  smooth  vowels,  final  short 
vowels  are  elided  in  both  male  and  female  forms.  Elided  forms  of  syllables  are 
also  used  in  certain  grammatical  forms  for  both  sexes  (e.g.,  dalu'wi  "hands," 
but  dalu'wkH('a)  "another's  hands";  -si,  present  indicative,  but  -s-k(i-,  present 
indicative  with  possessive  -k(i-). 
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The  student  may  rely  on  one  rule  with  absolute  safety — there  are 
no  prefixes  in  Yana.  All  verb  forms  begin  with  an  element  of  the 
type  listed  in  Part  I.  As  many  of  these  elements  are  rather  vague  or 
elusive  in  significance,  it  is  possible  that  a  certain  number  of  homony- 
mous stems  are  really  identical  elements.  An  important  percentage 
of  the  verb  stems  are  objective,  i.e.,  refer  to  the  handling  of  particular 
classes  of  objects  (e.g.,  bo-,  lui-)  or,  in  their  "static"  form,  to  the 
position  of  such  classes  (e.g., ba-,  lai-) .  The  fundamental  importance 
and  extensive  development  of  objective  verbs  in  Yana  were  brought 
out  very  clearly  in  my  Yahi  researches  with  Ishi.  Certain  verbs  are 
instrumental  (e.g.,  'e-,  but-),  i.e.,  they  refer  to  activitives  performed 
with  certain  objects  or  parts  of  the  body. 

Part  II  includes  all  non-formal  verbal  elements  that  are  suffixed 
to  the  stem,  with  the  exception  of  incorporated  noun  stems.  These 
occur  after  certain  of  the  listed  suffixes,  before  others.  It  is  possible, 
indeed  probable,  that  some  of  the  suffixes  are  really  incorporated  stems 
in  origin.  The  suffixes  include  "stems"  of  secondary  position,  ad- 
verbial elements,  local  elements,  and  other  types,  but  it  is  difficult  to 
draw  hard  and  fast  lines  between  the  various  types.  Their  order  is 
rigidly  determined,  but  the  rules  governing  this  order  are  too  complex 
to  be  even  touched  on  here.  The  verb  "suffixes"  make  up  the  most 
difficult  and  fascinating  chapter  in  Yana  grammar.  It  is  quite  likely 
that  the  total  number  of  Yana  non-grammatical  suffixes  is  greater  than 
that  of  the  initial  stems.  The  combination  of  elements  of  the  two 
classes  presents  a  most  interesting  analogy  to  the  verbal  structure  of 
the  Algonkin  ]anguages. 

I.  NORTHERN  YANA  VERB  STEMS2 

a-,  if 
*a-,  *a-,  have  on  oneself,  become  covered  with 
*fa-,  go  (one  female) 

'a-bti-,  shake   (intr.) 

<a-bit-,  go  after 

*a-djil-,  dance  round-dance 

'a-k.'au-,  chop 

(a-s'uts'-,  go  off 
*'a-,  trail  runs 


2  *  indicates  that  the  stem  cannot  be  directly  followed  by  grammatical  (i.e., 
tense-modal  and  pronominal)  suffixes,  but  must  have  its  meaning  completed  by 
one  or  more  derivational  suffixes. 

Entries  of  form  <a-ba-,  such  as  can  be  shown  to  be  compounded  of  two  or 
more  elements,  but  in  which  no  clear  significance  has  been  found  for  the  first 
element  or  ' '  stem. ' ' 

Entries  of  form  (aa-  .  .  .  'a-,  such  as  never  occur  without  the  derivational 
suffix  -'a-,  which,  however,  may  be  separated  from  the  stem  by  other  elements. 
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*fo-,  sink  (intr.) 

(a-ba-,  be  old 
*ai-,  time  elapses 

*ai-,  be  white-haired 
*'ai-,  fall  down 

<ai-k!u-,  be  sick,  sore 

<dk-s'aps'i-,  yawn 

ak!p*a-,  clap  one's  hands 

<al-t(da-,  shake  (intr.) 

'alulc.'ma-,  be  happy,  willing 
*amma-,  keep 

apbi-,  who? 
**at-,  go  (plur.),  be  many 

<art-gil-di-,  fall  down 

atc'%-,  what? 
*'au- . . .  'a-,  believe 

auwi-,  take,  hold 

auwil-ya-,  stay  long  with 

'awap-,  be  full  of  acorn  mush 
*ayat-,  rock 

*ba-,  move  quickly,  run 
*ba-,  call  upon 
*ba-,  sun  moves 

ba-du-t!ap-,  come  to  life  again 

ba-gat-gu-,  be  short 

ba-gul-,  be  tired  out 

ba-k'u-,  spill  (intr.) 

ba-lau-,  plant  grows 

ba-ts.'i'di- . . .  'a-,  shout 
*fea-,  ba-ri-,  rain 

badjal-,  be  large 

feci-,  one 

bat-,  hunt  deer  (denominative  from  ba-,  deer) 

ba'nt-,  be  full 

&a.n-,  be  night,  yesterday 

bat-di-,  spherical  object  falls  out,  bounds 

bat-p<al-,  be  flat 

bawi-sa-,  be  night 

fee-,  be  he  who 

bedjap-,  urinate 

be'na-,  eat  (mush)  with  hands 

beyau-,  when! 

beyu-,  take  food  along 

bl-,  rocks  lie 

fern-,  where? 

feo-  (static  ba-),  hit  with  fist 
*bd-  (static  *fea-),  handle  a  round  hard  object;  ba-,  rock  lies 

bop-dja-,  look  about 

bots't  Up-,  laugh  out  loud 
*bu-,  dance 
*bu-,  be  unable  to  urinate 

bii-,  hair  comes  out 
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oul-,  kick,  do  with  the  foot 
*bul-,  three 

da- . . .  sa-,  be  ...  in  appearance 
*da-,  look 

da-,  much  water  lies,  ice  is  spread  out 
*da-   (*da-),  jump,  fly 

da-dam-ma-,  bleed 

ddsi-,  catch  salmon  (denominative  from  dasi-,  salmon) 

dat '-,  be  much,  many 

dau-,  count,  handle  set  of  things  one  after  another 

daumi-,  four 
*de-,  peel,  shear 
*de-,  see,  know 

de-tslgit-di-,  be  ahead  of,  beat 

dedji-,  nevertheless 
*det-,  shell,  mash 
*dl-,  move,  run  on  in  a  line 

dtman'ai-,  just 

dil'-xai-,  eye  waters 
*dit-,  put  out  one's  hand,  touch 

do-,  hook 
*do-,  do  with  the  fingers 

do-nit-,  whip,  beat 

dui-ts'  Unai-,  scold 

du-llai-,  smear  (pitch)  on  (cf.  do-,  causative  of  da,  liquid  lies) 

dum-mana-,  hug,  fondle 

dut'-,  be  older,  be  doing  much  (cf.  dat'-) 
*dja-,  eat,  ha've  in  the  mouth 
*dja-,  dance,  move  on 
*dja-,  dja'-,  hang  (intr.) 

dja-k.'i-,  be  sullen 

djadji-,  sit  with  drooping  eyes 

djal-,  laugh 

djau-,  get  grasshoppers  (denominative  from  djau-,  grasshopper) 

djaudut '-,  hire 

djawa-,  weep  in  mourning 
*dje-  (static  *dfi-),  fill  into 
*dje-dja-,  handle  door,  seat 
*dje*-,  run 

djedjap-,  dji- . . .  'a-,  shoot 

djedjau-p!a-'a-,  be  ready  to  go 
*dji-,  *dji-,  move  about,  water  flows,  smoke  streams 

dji-ts'  Sut-dja-  'a-,  look  .on  at  others  eating 
*djl-,  taste  (intr.) 

dji-djurai-,  freeze  to  death 
*dji<-,  ice  is  on  ground 

djidja-,  watch  for  salmon 

djiJc  !u- . , .  'a-,  listen 

djimat-,  five 

*djo-  (static  *dju-),  handle  food,  flesh,  mass 
*djo-  (*dju-),  offer  as. pay 

djo-yu- . . .  'a-,  shake 
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*dju-,  wind  blows 

*dju-,  *dju-,  tree  stands 

*dju-,  much  water  moves 

dju-,  spear  (salmon),  use  digging-stick 

dju-,  *dju-,  sharp  point  gets  stuck  in  part  of  body 

*dju-,  leaf,  hair  moves 

dju'-wagal-,  fingers  are  interlocked;  dju' -la-,  lie  curled  up 

djui-,  carry  on  one 's  shoulder 

djul-,  be  long 

djulla-,  walk  bent 

djun-ma'wi-,  feed  (cf.  *djo-) 

dju'na-,  carry  water 

e-,  wait  on  woman  in  confinement 
*e-,  handle  roots,  nuts 
*'e-,  sing,  make  a  sound 
*'e-,  do  with  one's  hands 

e'-,  shell  acorns 

'eic.'i-,  act  as  shaman 

'emu-,  stop  crying 

enit-,  be  a  widow 

et!-sa-i-,  sneeze 
*ga-,  *gu,  talk 

ga'-'il'ai-,  be  foolish 

gaits'-ts''it-p!a-,  feel  well 

ge'-lau-,  make  angry 

gena-'ai-,  forget 
*gi-,  be  in  a  certain  state  of  mind 

gi-t!ap'-,  tell 

go-,  hear 

goJc.'a-,  take  one's  part 

ha-Jcriirul-,  be  coarse;  ha-mik!i-,  be  pounded  fine 
*ha-,  be  wet  (cf.  ha-,  water) 

lia'dai-,  dream 

hadjat-,  ten 

hal-lu-,  be  dark 

ha'lai-,  dawn;  hanai-p.'a-,  be  daylight 

hamutdi-,  be  warm 

hate. 'it-,  be  cold 

xo-sa-'a-,  swallow 
*hui-,  wash  (causative  denominative  from  ha-,  water) 

hut-,  hop 
*i-,  put  on  article  of  clothing 
*H-,  go,  move  (sing,  subject) 

H-mui-ri-,  cut  meat 

V-gal-dja-,  cough;  V-ts' !u-,  hiccough 

'ibi-,  build  a  house 

i'dja-,  be  tired 

Vdjat-,  grow 

'  il-,  there  is  thunder 

il-s'idi,  rub  feet  against  each  other 

7r  iid-,  have  objection 

rin  7-.  hi'  hardly  able  to  breathe 
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*fip-,  drive  away,  tell  to  go 

rit-,  look  for 

'itda-,  make 

(lwa-,  burden-basket  lies 

'iwai-,  carry  wood 

lyCii-,  be  day 

k'ilap-,  be  blunt,  cut  off  square 
*k'ip-,  let  go 

k<  it-bit-,  let  alone 

k'u-,  not;  kfuyau-gu-,  do  not . .  .  ! 

k'unu-,  not  yet 
*kful-,  feel  dry 

k'ul-dja-,  feel  lazy 
*lc!a-,  feel  sore,  uncomfortable 

Ic.'ai-,  be  strong,  bitter 

k.'al-ts.'au-,  scratch  with  claws 

k.'a'nai-,  be  near 
*k!i-,  be  slow 
*k.H-,  swell,  rise 
*k!u-,  be  long 

k'.uni-,  and,  but 
*k!ut-,  like,  want 

k.'utdit-,  return  quickly 

lau-,  be  strong 

Ml-,  turn  one 's  head  back 

lili-,  blow  one's  nose 

lui-,  hit  with  hard  round  objects;  *lui-  (static  *lai-),  handle  several  hard 
round  objects;  lai-,  several  hard  round  objects  lie 

lulmai-,  be  blind 
*ma-,  climb 

madi-,  be  sick 

madjup-,  fire  is  out 

maha-,  melt 

maits'-gini-,  foot,  hand  sleeps 

mal-,  be  worn  out,  hurt 

mala-,  refuse 

malla-,  stay  away  for  a  long  time 

malla-p.'a-,  be  bad 

mari-,  fire  is  covered  with  ashes 

mas'i-,  be  ripe 

mas'i-dja-,  be  glad 

mat  !adju-i-,  be  winter 

map'  -dja-mai-,  have  supernatural  power 
*mat-,  summer,  spring 

mdt'-dja-,  get  new  acorns 

matdja-,  be  sharp 

man-,  tell 

maw-,  be  about  to 

maus'up'k'idi-,  put  on  leggings 
*me-,  handle  wood;  ml-,  wood  lies 
*me-,  look  in  a  certain  way  at;  *m?-,  be  .  . .  -eyed, . .  .  -faced 

me-gil-ya-,  take  pity  on 
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me 'it-,  not  allow 
*met-,  handle  sticks;  mit-,  wood  lies 

met-dja-,  handle  garment 

mi-,  cry 

mi-lap-,  wake  up 

mi-djat-tc.'u-,  clothing  is  torn;  mt-ts.'u-,  be  scratched 

ml-ltlai-,  be  angry 

midja-,  be  heavy 

mil-,  hit  (with  a  stick) 
*mil-,  handle  lump,  loglike  object 

mildja-,  run 

minit-,  look 

mit-,  drill,  whirl 
*mits' '.-,  have  (with  incorporated  object) 

mo-,  eat 
*mo-  (static  *mw-),  reach,  hold 

mo-yi-,  teach 

mo'-,  take  along 

modju-Tc.'da-,  like 

mot.'i-,  roast 

mu-rul-,  person  lies 
*m«-,  work 

mm-,  bite 

mul-tlap-,  blotches,  pimples  break  out 
*mut-,  move  along  on  one's  haunches  by  aid  of  hands 

na-gu-,  therefore;  na-Jc(u-,  therefore  not 

nef  -,  step,  do  with  the  foot 

ni-,  ni-,  go  (one  male) 

no-,  dissever  two  pieces 

6- . . .  'a-,  there  is  . . . 

6- . . .  'a-  (static  a- . . .  'a-),  dig  up  roots 

6-krui-,  sew 
*'o-,  hit  with  a  stick 

<d-mai-,  track 

w6-dja- . . .  'a-,  handle  long  object 

oni-,  fetch 

f oni-na'wai-  (static  ' am-na'wai-) ,  try,  practice,  look  after 

'dim-,  dig  a  hole 

'op-  (static  wap-),  wait  for 

op'dji-,  (static  ap'dfi),  kill 

ottfa-,  dig  annis  roots 

owai-,  get  on  one's  back 

wdwai-  (static  wawai-),  miss 

p'a-,  snow  lies 

pfat!ga-,  have  sore  eyes 

p'au-,  be  distant 
*p'e-,  sharpen,  peel  off  stick 

p'e-,  flat  object,  shallow  basket  lies 

p'e-ga-'a-,  snore 

p'e-ts'H-,  shake  (basket,  sack) 
*pfv,  several  go  (plural  of  ft-) 

pH-ts'.'ilai-,  be  afraid  because  of  unseen  presence 
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p'tyuk.'ui-,  have  fits 

pHt'-,  break  wind,  boil,  burst,  snap 

p'6-  (static  p'u-),  blow,  do  with  one's  mouth 

p'6-,  put  pitch,  paint  on 

pf  owat- ...  'a-  (static  p'awat- ...  'a-),  put  beads  around  neck 
*pru-,  smoke  (cf.  pro-,  blow) 
*pru-,  swim,  bathe 
.    p'tii-tc<ai-,  pound  roots  to  make  mush 

p'uX'-,  be  fat 

p'u-Uai-,  smear  rjitch  over  (cf.  pr6-,  put  pitch  on) 

p'un'esi-,  be  a  widower 

p  Juts'  Hna-mai-,  be  narrow 
*s'a'-,  sleep;  *s'o'-,  close  one's  eye 

s'aps'i-,  sleep 

s'i-,  drink 
*s'it-,  water  leaks 

s'o-ts'  hiida-,  crack  shells  off  with  fingers 

s'u- . .  .  'a-,  several  run 

Pai-lau-,  take  out  of  one's  mouth 

Pap-p!a-,  seem 

Pi-,  say 

P  u-,  do,  act  in  a  certain  way 

P  unna-ptc.'i-,  break  in  two  (intr.) 

t.'alap-,  be  white 

t.'amma-,  even  if 

t.Hni-,  be  little 

tcHl-,  be  big 

tc'6-,  eat  uncooked  roots 

ts'*up-,  make  bilious 

ts.'e-'a-,  make  a  noise 

ts' !en'nama-k!oi-'a-,  there  is  nobody 

is'  !oha-  'ai-,  love 

ts' ! 6~k ! -lau- ' a- ,  be  dumb 

ts'.'up'-,  be  good 

u-,  be 
*u(-,  two 

wfidja-,  copulate 

ui-t!at-,  pile  up  acorns  in  columns 

Tui-,  whistle 
*ul-,  hit  with  a  stick;  *ul-dja-,  handle  person,  stick 
*'ul-,  smell  (intr.);  rul-ma-,  smell  (tr.)  • 

<al-,  liquid  lies  in  receptacle;  'ill- .  . .  'a-,  handle  receptacle  with  liquid 

ul'%-,  not  to  hear,  not  to  understand 

'unna-mai-,  imitate 

ut-,  take  out  a  torch,  handle  a  light 
*wa-,  sit;  *wd-lc!-,  stand 
*wa-  .  .  .  'a-  (with  incorporated  noun),  have  (person)  as  so  and  so 

wa-  'yu-,  be  afraid 

wa-,  pound  (acorns) 

wai-,  think  in  a  certain  way 

wai-ts'  !ut-,  burst 

wairut-,  be  full  of  raw  acorns 
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walc.'i-,  defecate 

wannup-,  borrow 

wail-,  hit  with  a  knife,  handle  with  a  sharp  point 

wayd-,  not  to  get  enough  to  eat 
*we-,  take,  fetch 

we-bu-,  dig  roots 

we-ri-,  shooting  star  falls 

weya-,  doubt 

wim'-dja-,  hit  the  mark 

wltc(u-,  be  sweet 

ya-lau-,  have  blood  running  out  of  one's  mouth 

yaf  . . .  'a-,  tattoo 

ya'-wi-,  sweat;  yam-ma-ptc!i-,  sweat  in  the  sweat-house 

yd-,  hit  the  target 
*yd-,  people  move 

ya-,  play  a  musical  instrument 
*yai-,  several  sit;  *yai-~k!-,  several  stand 

yapbidjai-,  play 

yogai-,  ask 

yohai-,  be  pregnant 

yu-,  object  burns;  yu-  .  .  .  'a-,  build  a  fire 
*ya-,  fire  burns;  *yo- . . .  'a-,  burn  (trans.) 

yu-'la-,  be  rotten 

*ym-,  handle  doughy,  mushy  mass 
*yul-,  crush,  mash 


II.  NOETHEEN  YANA  NON-GEAMMATICAL  VEEB  SUFFIXES 

-'a-,  causative  (contracts  with  certain  tense-modal  elements;  see  Part  III,  B) 

-'a-,  to  be  (with  noun  stems) 

-'cm-,  in  the  fire 

-'ai-,  indirect  object  (with  verbs  of  putting  on) 

-'aigu-,  oneself 

-'at-,  up  to,  arriving  at 

-ba-,  completely 

-ba-,  all  (quasi-plural) 

-ba-,  -ba-,  to  pull,  put  aside 

-badi-,  -badi-,  to  stop  making  a  sound 

-bal-,  up  (from  ground) 

-balla-,  to  push,  knock 

-bil-,  about,  here  and  there 

-di-bil-,  at  random,  all  over,  to  pieces 

■bit-,  following 

-bitdja-,  ready  to,  to  be  about  to 

-'6a-,  also,  too 

-'  batdi-,  to  be  lost 

-<bu-,  -rbu-,  to  go  first,  be  ahead 

-dada-,  -t'da-,  to  shake,  tremble 

-dap-,  rap- ;  -dami-,  rami-,  out  of  the  house 

■raps'l-,  -raps'ui-,  red 
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-di-,  -di-,  to  clean 

-di-,  -di- ;   -ri-,  -ri-,  down 

-du-,  -ru-,  to  go  in  order  to 

-du-,  -du-,  -£r«-,  back  home,  retracing  one's  steps 

-du-,  -du-;  -ru-,  -ru-,  straight  down,  moving  down 

-duru-,  to  be  left  over 

-duni-,  one  after  another 

-du-nitdi-,  back,  backwards 

-ml-,  to  lie  on  the  ground 

-dummai-,  again,  once  more 

-dut'-,  much  (cf.  primary  stem  dut'-) 

-'  da-,  straight  ahead 

-f  da-p*  au-gu-,  too,  excessively 

-fdadja-,  very,  sound  (asleep),  plumb  (tired) 

-f  datdl-gu-,  continuously,  without  change 

-'damai-,  perhaps 

-Kdi-,  to  leave  behind,  abandon 

-*di-,  to  come  loose 

-'  di  'a-,  to  shout 

-dja-,  -dja-,  to  go  while ing 

-dja-,  away;  general  movement   (particularly  used  with  certain  verbs  of 

handling) 
-djari-,  rising  from  the  ground  (refers' to  houses) 
-'•djap-,  -djap-;  -'djami-,  -djami-,  to  the  north,  in  the  north 
-djat-dja-,  to  fetch,  take  along  home 
-djau-,  to  get  ready,  practice  before  going 
-djau-ri-,  underneath,  at  the  bottom 
-djawai-,  to  help,  take  one's  part 
-djiba-,  everywhere,  in  all  respects 
-djil-,  around,  in  a  circle 
-dju-,  often,  from  time  to  time 
-'dja-,  to  rest 

-  'dja-,  to  answer 

-  'djai-ri,  on  top,  on  a  surface 
-'<?-,  with  (instrumental) 
-ga-bil-,  to  stumble,  move  zigzag 
-gal-<di-,  skin,  bark  comes  off 
-gap-,  -garni-,  from  the  north 
■gat-,  to  roll,  eddy 

-gidi-,  -girl-,  fire  goes  out 

-gil-,  moving  over  the  crest;  -gilau-  (—  -gil-hau-) ,  east  over  a  hill 

-git-,  to  a  neighboring  house;  -ginau-  (=  -gin-hau-) ,  east  to  a  neighboring 

house 
-git-bal-,  to  fall  unintentionally,  stumble  to  the  ground 
-gu-,  just,  a  little 
-gul-,  to  be  tired,  obstructed 
-gu-mma-,  truly,  indeed 
-gunai-,  uninterruptedly,  without  fear 
-'  gai-,  to  roll,  reel  about 
-'  gat-,  to  break 

-' giyui-sa-,  to  stumble  along  (blind,  very  sick) 
-xgit-,  early  in  the  morning 
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-hai-,  -xai-,  to  rest,  be  quiet 

-haina-,  also,  as  well,  likewise 

-xal'di-,  to  make  cold 

-hat '-,  -xat '-,  merely,  to  no  purpose,  nothing  but 

-hau-,  to  the  east  (contracts  with  preceding  u  to  6- :  djo  -<^dju-hau-,  dwelling 
in  the  east) 

-haudju-,  from  the  west  (-dodju-,  back  from  the  v/est<^-du-haudjit-) 

-'haya-,  -'hayd-,  -'xaya-,  -'xaya-,  alone,  secretly 

-i-,  removing;  -idi-,  away  from,  to  leave 

-H-,  -'%-,  after,  in  order  to  reach;  -'l-wa-,  moving  over;  -'i-sa-,  -'i-sa-,  moving 
away  in  pursuit;  -'i-m<  dja-,  -'im'dja-,  coming  behind' in  pursuit;  -  'i-, 
-'%-,  more  of,  another  (referring  to  object  of  transitive  verb) 

-  'ilap-,  -lap-,  to  wake  up 

-'immai-,  -mmai-,  to  move  along  with,  to  help 

-'ini-gu-i-'a-,  to  have  nothing  but  (makes  denominative  verbs) 

-Afi-,  toward  the  speaker,  hither 

-k'u-,  -k'ft,-,  crumply,  gravelly,  finely  divided  pieces 

-k'ui-,  to  sew 

-/.'r  uiiu-,  still,  yet 

-k'upda-,  to  tie  up 

-'  fcf  it-,  to  be  slow 

-k.'-di-  (to  stand,  step,  sit)  on;  -I:!- .  .  .  bal-,  -Te!i-  .  . .  bal-,  to  get  up;  -k.'-waldi-, 
down  on 

-Tc.'arat-,  bare  and  dry,  on  a  hard  surface 

-Jclai-,  only  one  (refers  to  subject  of  intransitive,  object  of  transitive  verb) 

-k.'al-,  to  keep 

-k.'al-di-,  to  wash;  -k!al-(di-,  to  clean  out  (by  beating,  brushing) 

-Jc.'allau-,  well,  entirely 

-hlal-sa-,  moving  through 

-k.'ap-,  to  oneself,  toward  the  speaker 

-k.'at-,  to  whirl,  flutter 

-Jc.'au-,  to  sever,  cut  out  a  piece 

-k.'da(t)-,  rather  well 

-k.'it-,  unwillingly,  not  with  one's  full  heart;  -k.'itdi-,  angrily 

-klsururui-,  with  close  attention,  undeviatingly 

-k.'u-,  one  after  another,  in  a  series 

-k.'ui-,  crookedly 

-k.'ul-,  sideways,  slantwise 
■    -k.'u'na-,  -k.'u'na,-,  to  stay,  dwell 

-khtt-,  to  slink  (up  to,  away) 

-lak.'i-,  -lak!-,  stopped  up,  obstructed 

-lai-,  to  cut  off  (a  slice),  break  off  (pieces) 

-lap-,  to  gleam,  glimmer 

-law-,  out  of  an  enclosed  space:  out  of  the  mouth,  (looking)  out  of  one's 
eye,  (dipping  up  water)  from  a  spring,  from  the  plain  up  to  the  moun- 
tain, (growing,  digging)  out  of  the  ground,  from  the  water  on  to  land; 
-16-  (<i-lau-hau-),  eastward  up  the  mountain;  -lodju-  (<-lau-hauriju) , 
going  up  the  mountain  from  the  east;  -Id-rp'a,  southward  up  the 
mountain 

-7(7-,  to  turn 

-UK-,  -UK-,  smooth,  slippery 

-llai-,  to  put  pitch  on 
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-lu-,  dark;  -halu-,  in  the  darkness 

-'la-,  -'la-,  messy,  sticky,  wet 

-  'lai-,  to  warm 

-'lak.'i-,  to  shut,  close 

-'U-,  -'U-,  to  cover,  dress 

-'  lu-,  in  the  head 

-m'-,  to  be  alive  (?) 

-ma-,  -ma-,  in  company  with;  -ma-p.'a-,  dit. 

-ma-,  there,  from  there 

-ma-mi-,  -ma-,  added  to  (five)   (used  in  verbs  for  6,  7,  8,  9,  also  60,  70,  80, 

90) 
-ma-,  to,  for  (indirect  object,  only  with  object  of  first  or  second  person) 
-mai-,  to,  for  (indirect  object,  only  with  object  of  first  or  second  person); 

-max-,  for  that  reason  (suffixed  to  verb  that  follows  interrogative  stem 

in  sense  of  "why?") 
-mai-,  over  the  same  ground,  following  in  one's  footsteps;  for  good  (after 

unsuccessful  attempts) 
-mari-,  -marl-,  down  in  a  hole,  pit,  basket 
-maga-,  -maga-,  about,  concerning,  with 
-mai-,  to  be  shot,  hurt,  beaten 
-mal'li-,  just  outside  the  house 
-m'dja-,  to  come  in  order  to 
-m'dja-,  to  be  wont  to  (usitative) 

-m'dji-,  to  the  west;  -dji-  (after  -git-,  -wil-,  -wal-,  and  -rv) 
-m'gu-,  near  the  house,  right  there  (probably  <C-ma-gu-,  there-just) 
-miri-,  -miri-,  to,  as  far  as  (particularly  with  verb  following  interrogative 

stem  for  "where?") 
-mil-,  slightly,  to  a  small  degree 
-miV  gu-,  too,  also,  any  (refers  to  object) 
-mits'.'i-,  with  one  another,  each  other  (after  consonants,  long  vowels,  and 

diphthongs;  cf.  -pts'H-);  -mits'.'i-  (after  u( -,  two),  -mits' !i-  (after  ~bul-, 

three),  frequently  used  in  numeral  verbs  for  2  and  3 
-mma-,  -'amma-,  almost,  to  try- to 
-mminalc H-,  behind 

-»«-,  between  two  flat  surfaces,  between  the  palms,  soles 
-mu'dui-,  yellow 
-mui-,  just  about  to,  just  past,  young 

-muJc.'gu-,  to  keep  ing 

-muts' H-,  to  pretend  to 

-'mai-,  too  late,  after  everything  is  over 

-'mats' lu-,  a  little  bit,  somewhat 

-nai-sa-,  all  over  the  house 

-namai-,  -nmai-,  narrow 

-nau-,  food,  much  to  eat 

-ba-nauma-,  everybody,  everywhere 

-nnaiwa-du-ru- ,  -  'innaiwa-du-ru-,  to  go  and  find  one  ing 

-nu-,  to  make  a  hole 

-'nim'gu-,  to  be  left,  remain 

-(nai-,  another  (object),  once  more;  -^nai-dja-,  to  another  place 

-p-,  to  (indirect  object  for  first  and  second  persons,  particularly  in  Pi-p-,  to 

say  to) ;  -p'-gu-,  each 
-p<al-,  flat 
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-p'al-,  black 

-p'au-,  to,  for  (indirect  object  for  first  and  second  persons;  for  third 
person,  see  -wau-) 

-pHt.'i-,  blue 

-pts' H-,   with   one   another,   among  selves    (only  after  short   vowels; 

elsewhere  appears  as  -mits'  H-,  q.  v.);  -ba-pts'  H-,  one  another  (reciprocal 
direct  object);  -da-pts' !%-,  moving  together,  toward  each  other 

-<p'a-,  -fpfa-,  to  burst,  open  up 

-p.'a-,  to  be  so  and  so  as  result  of  activity,  to  do  to  oneself 

-p. 'a-,  for  a  long  time,  long  ago 

-p.'annai-,  very 

-p.'il-,  not  completely,  imperfectly 

-p. 'it-,  to  trim  (hair) 

-p. 'it-,  a  long  time  elapses 

-sa-,  -sd-,  off,  away 

-sa-sini-gu-,  always,  continually 

-sawa-,  -sawa-,  to  start  ing 

-s'dja-,  -s'idja-,  (so  and  so  many)  times 

-sdja-,  going  up  (refers  to  houses) 

-s'i-,  to  be  ripe,  satiated 

-s'ira-k.'ai-,  -sird-lc.'ai-,  white-headed 

-s'idi-,  to  tickle,  rub  lightly  with  the  hand  (or  foot) 

-s'iri-bal- .  .  .  'a-,  so  and  so  many  days,  nights 

-mu-s'ut-,  to  rub  fine  between  the  hands  (or  feet) 

-  's'ui-,  raw,  unboiled,  unripe 

-P-ma-,  to  reach  something  to 

-t  '-bal-,  to  start  from 

-V  a-,  (to  talk)  a  southern  dialect  of  Yana 

-tdi-,  -'atdi,  already  in  progress,  now;  -ba-tdi,  to  be  through  ing 

-rPdja-,  -rts'dja-,  up  in  the  air 

-Pgul-,  to  fold  over 

-Pi-,  -Pi-,  to  bend 

-Pil-,  to  slice  off,  to  have  an  advantage  over  another 

-Pimai-,  again,  (somewhere  or  somebody)  else 

-PkH-,  -rpicH-,  from  the  east 

-Pp'a-,  -rt(pra-,  to  the  south 

-Ppfau-,  one's  own  (object),  for  oneself;  -ba-Pp'au-,  oneself  (direct  re- 
flexive object) 

-rPau-,  flat  expanse,  in  the  plain 

-'Pi-,  to  put  pitch  over 

-t  .'arak  '.%-,  to  be  very  dry,  thirsty 

-t.'ai-,  to  blaze;  -t.'ai-si-,  (to  warm  oneself)  by  the  fire 

-t.'ai-,  (to  smear  pitch)  all  over  (hands  and  feet) 

-t.'al-,  to  come  through,  get  torn,  leak,  make  a  hole;  -t.'al-ts'H-,  asunder, 
apart,  separating  from  one  another 

-t.'ap-,  to  mash,  crush 

-t.'ap'-,  to  emerge;  to  tell 

-t.'at-,  to  crack,  mash 

-t.'at'a-,  to  pat,  slap 

-t.'gd-,  -t.'ga-la-,  (to  be  in  bad  condition)  through  and  through 

-t.'ui-,  -t.'ui-...gu-,  otherwise,  in  distinction  from  others 

-tc<a-,  -tcfa-,  at  night 
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-tc'ai-,  to  pound  roots  or  acorns  for  mush 

-ts'rdjai-,  to  be  glad,  impatient  with  pleasurable  anticipation 

-tc'gu-,  too,  also  (refers  to  object) 

-tc'it'-,  to  go  off  to  the  woods;  straight  out,  way  off;  -tc(it'-lau-,  out  of  the 

water 
-tsts.'irat-,  in  a  zigzag  line 
-tc'ul-,  great,  excessively 
-ts.'al-,  to  scrape  out 
-ts'  .'at-,  anything,  to  a  slight  extent 
-ts'  .'at-,  to  make  a  speech 
-ts' !atdi-,  to  peel  off,  flake  (flint) 
-ts'  !au-,  to  get  stuck  in  a  cleft,  claws,  teeth 
-ts.'gai-,  blue,  green 
-ts.'gai-,  loud 
-ts.'gi-,  alone,  unaided 
-ts.'gil-,  in  the  water,  to  the  water 
-ts' Or,  to  cut  up,  divide  into  fragments 
-ts' .'inai-,  to  scold,  talk  meanly 
-ts' .'it-,  to  crush 
■ts'  hi-,  -ts'  !u-,  to  tear 

-ts'  !ut-,  to  split,  make  a  hole,  break  into,  burst  through 
-ts'.xaya-,  -ts.'xaya-,  quietly,  to  oneself,  under  one's  breath 
-'uldi-,  down  from  a  height,  down  the  mountain 
-wa-,  -wa-,  over  (see  -'iwa-,  ■'««■;  -wa-sa-) 
-wadju-,  to  cause  to,  to  bring  about 
-wadju-,  -wadju-,  from  the  south 
-wagal-,  -wdgal-,  through  a  hole,  opening 
-wasa-,  above,  over 

-wai- ;  -'wi-,  -'wi-,  to  see,  perceive,  expect,  try 
-dja-wai-,  to  do  for  one,  take  one's  part 
-wal-,  on  the  ground,  in  the  country;  -wdlau-  (<-wal-hau-) ,  in  the  country 

to  the  east 
-wal-di-,  down  on  the  ground 
-voalmi-,  in  hiding,  in  the  woods 
-wdlsa-,  hidden  in  the  house 
-du-walsa-,  to  be  left  over,  survive 

-voanai-,  belonging  to  some  one  (other  than  subject  of  verb) 
-watf-,  red 
-wau-,  to,  for  (indirect  object  for  third  person  only;  for  other  persons,  see 

-p-,  -ma-,  -prau-,  -mai-) 
-wil-,  across  (a  stream),  crosswise;  -wilau-,  -wilau-  (<i-wil-hau-),  to  the  east 

across  a  stream;  -wil-sa-,  moving  across 
-wil-mi-,  on  one  side,  only  one  of  a  pair,  half-finished 
-wini-gu-,  similarly,  in  the  same  way,  furthermore 
-will-,  into  the  house,  into  an  enclosed  space 
-wul'ai-,  under  a  covering,  in  the  shade 
-'witdja-,  fast,  to  proceed  quickly 
-fvn-,  to  press 

-fwil-,  to  break  a  flat  object 

-ya-,  to  stay  out  camping,  go  away  from  home  (to  hunt,  dance) 
-yagal-,  quickly,  in  a  hurry 
-yai-,  female 
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-yasi-,  -yasi-,  to  feel  dizzy,  drunk,  ill  (from  too  much  activity) 

-yau-gu-,  surely  (also  in  prohibitive  fcf  u-yau-gu-) 

-yimai- . . .  (ri-),  -yemai- . . .  (ri-) ,  in  the  middle,  between 

-yu-,  -yii-,  to  move  along  gradually;  to  pull,  rock,  shake;  -yu-sa-,  further, 

ahead 
-yu-,  -yu-,  in  the  daytime,  all  day 
-  'yu-,  -  'yu-,  to  be  afraid 

-'yut-,  both,  together  with  (refers  to  subject) 
-'yut'-,  to  slip  (down) 


III.  NOBTHERN  YANA  FORMAL  ELEMENTS 

A.  PRONOMINAL  ELEMENTS 

-ndja    )  ,  .,,...  .  . 

,    ...   J.  1st  pers.  sing,  (subjective  in  verbs,  possessive  in  nouns) 

-numa  1  ......  ,  .       .  . 

„  <.  2d  pers.  sing-,  (subjective  m  verbs,  possessive  in  nouns) 
-nu  (feminine)  f         i  s    v       j  ,  f 

-nigi,  1st  pers.  plur.  (subjective  in  verbs,  possessive  in  nouns) 

-nuga,  2d  pers.  plur.  (subjective  in  verbs,  possessive  in  nouns) 

-Tc'i-,  -k'ia-  (before  past  -ha),  immediately  prefixed  in  all  forms  involving 

1st  pers.  plur.  to  pronominal  endings  proper,  except  in  certain  future 

and  hortatory  forms 
-TcH,  -IcHa-  (before  past  -ha),  "his"  (indicates  subject  of  verb  is  possessed 

by  some  third  person) 
-Tc'i(a)    "another's"    (indicates  in  noun  that  possessor  is  different  from 

subject  of  verb) 

-fc/6('a),  1st  pers.  sing,  (and  pi.)  fut.  (see  future  paradigm) 

-wa-ndja  ' '  he — me ' ' 
-wa-'nu(ma)  "he — you" 
-wa-'nigi  "he — us" 
-wa-'nuga  "he — you  (pi.)" 

-  (wa)  'ma  ' '  I — you, "  "  we — you ' ' 

-  ( wa)  dja  ' '  you — me ' ' 
-(wa)wldja  "you   (pi.) — me" 
-(wa)gi  "you — us" 
-(wa)wigi  "you  (pi.) — us" 

-(wa)m'ga  "I — you  (pi.),"  "we — you  (pi.)" 

. .    ,  „       v  i  3d  pers.  imperative 
-'i  (fem.)  \ 

a  I  3d  pers.  imperative  (after  a-vowels — only  N.  Yana) 

-'a  (fem.){ 

-dja'  imperative  with  1st  pers.  sing.  obj. 
-Tcfi-gi'  imperative  with  1st  pers.  plur.  obj. 

-wi-,  -u'i-  prefixed  in  imperative,  in  forms  with  2d  pers.  plur.  subj.,  to  pro- 
nominal endings  proper 
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me 

you 

I 

-siwa  'ma 

you 

-siwadja    ' 

he 

-siwandja 

-siwa'nu( 

you  (pi.)       -siwawidja 


1.  Paradigm  of  Present  Tense   (-si-) 

(him)  us  you  (pi.) 

-sindja  -siwam  'ga 

-si 'nu  (ma)  -skHwagi 

-siwa'nu(ma)         -si  (fern,  -s)  -skHwa'nigi  -siwa'nuga 

skHwa'ma  -skH'nigi  -sk'iwam'ga 

-si'nuga  -sk* iwavlgi 


you 

-sik.'owd'ma 


2.  Paradigm  of  Future  Tense   (-si-) 

(him)  us  you  (pi.) 

-silc  !o  'a 

you     -sik.'dwadja  *-si'nu(ma)         -silc  .'ok*  ivoagi  siklowam'ga 

he       -sik.'owandja     *-siwa'numa  -si 'i  (f em.  -si)   -sik!6k'iwa'7iigi  *-siwa'nuga 

we  -sik  .'SkHwa'ma     -si'nigi  -sik.'okHwdm'ga 

you     -sik  lowawidja  * -si'nuga  -sik.'ok'iwawigi 

(pl.) 

*  =  same  as  in  present  tense. 


3.  Imperative  Paradigm 


you 

you  (pl.) 

we  (hortatory) 


-dja' 

■widja ' 


(him) 

-'i'  (fern.  -'') 
-'a'  (fern.  -'<•) 
-wi'i'  (fern,  -wi') 
-ha  'nigi 


-k'lgi' 
■wik'igi' 


Subj. 


4.  Syntactic  Elements  of  3d  Person 
Poss. 


ai  indefinite  3d  pers. 

otdic'e(male)|,lthat„ 
aidje  (female)  f 

aiye'e  (male))  ,,,,    ,  -,     ,, 

•      /*        !  \>     that  yonder ' ' 
aiye  (female)  f  * 

dji  article  with  following  pos- 
sessed noun  of  1st  pers.  sing, 
or  plur. 

aidji  article  with  following  pos- 
sessed noun  of  1st  pers.  sing, 
or  plur.  (more  emphatic) 

dju  article  with  following  pos- 
sessed noun  of  2d  pers.  sing. 
or  plur. 


fcf  "his,  her, 
its,  their" 


aik' 


aidjek' 
aiyek* 


Obj. 

gi  (used  with  following 
noun  when  it  is  non- 
subjective  or  is  not 
possessed  by  third 
person) 

aigi 


(aigidje'e 
) aigidje 

(aige'e 
\aige 

gidji 


aigidji 


gidju 
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aid.ju  article  with  following  pos-  aigidju 

sessed  noun  of  2d  pers.  sing, 
or  plur.   (more  emphatic) 

aits''    "the"    (somewhat  more  aigits'* 

emphatic  than  ai) 

a  id  ja  (male)     V 'here,  there,  (aigidja 

aits'1  (female)  (      thus"  jaigits'' 


5.  Independent  Pronouns  of  1st  and  2d  Persons 

Sing.  1  a'i'nidja 

2  a'i'nu(ma) 
Plur.  1  a'i'nigi,  a'ik*i'nigi 

2  a'i'nuga 

B.   TENSE-MODAL   SUFFIXES 

-si  (3d  pers.  -si),  present  tense 

-si-  (3d  pers.  -si'i),  future  tense 

-ha,  -xa  (3d  pers.  -ha),  past  tense,  implies  personal  knowledge  on  part  of 

speaker 
■Pi  (3d  pers.  -Pi),  quotative 

-wara  (3d  pers.  -wara),  perfect  (may  also  be  suffixed  to  -Pi) 
-'ni-,  -n'-,  remote  past  (generally  prefixed  to  other  tense-modal  elements): 

-n'/ia-,  "quite  some  time  ago,"  on  personal  knowledge  of  speaker 

-'niwara,  remote  non-quotative  past 

-n'ti,  "long  ago,  as  they  say"  (used  in  myths) 

-n  'P  iwara,  remote  quotative  past 
-ha,  hortatory  with  1st  pers.  plur.   (see  Imperative  Paradigm) 
-ma-,  used  with  interrogative  stems  (prefixed  to  tense-modal  elements 

proper) 
-ma  (3d  pers.  -ma'a),  usitative;  -ma'ni,  past  usitative 
-gara-    (generally  prefixed  to  other  tense-modal  elements),  "pray!" 

appeal 
-magar(a') ,  appealing  imperative 
-sha(ra),  "true  enough,  as  it  turns  out,"  inferential 

-le.'ara'(a'),  imperative  ("let's  see  you !  ") 

-7c!u  (3d  pers.  -k'.u'i),  dubitative;  -malc.'u,  usitative  dubitative 
-(ma)-sik.'u,  future  dubitative  ("I  don't  know  ...  will ..  .") 
-pra  (3d  pers.  -p'a'a),  potential 
-sp*a  (3d  pers.  -sp'a'a),  past  potential  ("should,  would  have") 

,  n       si  1st  pers.  sing,  intentive  ("I  shall ,  let  me ") 

-yau  (fern.)  I 

Note. — Several  tense-modal  elements  contract  with  causative  -'a.     Such  arc: 

■pra-  =  -'a-  -f-  -p'a- 

-mu-  =  -  'a  -\-  usitative  -ina- 

-gara-  =  -  'a-  +  -gara- 

-ma  gar  (a')  =-'a-  +  -magar(a') 

■se-  (3d  pers.  -se'a)  =-'«-  +  fut.    si 
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-Pe-  (3d  pers.  -Pe'a)  =  'a-  +  -Vi- 

-n't'e,  -'newara-  =  -'a-  +  -n'Vi-,  -'niwara- 

-  'neha-  =  -  'a-  +  -n  'ha-  (=  -  'ni-ha-) 

■  'ha-  =  -'a-  -\-  -ha- 

-k.'o-  (3d  pers.  -Ic.'d'a)  =-'a-  +  -Tc!u- 

-'a'   (fern.  -'«■)=  -'a-  -\-  imperative  -'a'   (fern.  -'") 

-'a  (fern.  -  '<*)=  -  'a-  +  infinitive  -'a  (fern,  -'«) 


C.  PASSIVE  AND  ACTIVE  FORMS 

Where  possible,  stem  vowel  (vowel  of  first  syllable)  undergoes  change  in 
passive  forms: 

6  becomes  a,  a 

0  becomes  a 

e  becomes  i,  i 
e  becomes  i 

All  forms  with  first  or  second  personal  object  are  treated,  as  regards  vocalism, 
like  passives,  as  are  also  certain  other  ' '  static ' '  forms,  e.g.,  forms  with  suffixed 
-j)  la-  (see  under  Part  II). 

Conversely,  when  possible,  stem  vowel  (vowel  of  first  syllable)  takes  on 
"causative"  or  "active"  vocalism  in  causative  and  certain  other  transitivizing 
forms: 

a  becomes  6  (in  open  syllables)  ;  o,  u  (in  closed  syllables;  always  o  in  Yahi) 

a  becomes  6 

ii,  u  (in  open  syllables)  becomes  6 

u  (in  closed  syllables)  becomes  o,  u  (always  o  in  Yahi) 

i  becomes  e  (in  open  syllables);  e,  i  (in  closed  syllables;  always  e  in  Yahi) 

1  becomes  e 

Diphthongs  (ai  and  au)  remain  unaffected.  Secondarily  passive  forms  of  eausa- 
tives  derived  from  verbs  with  ' '  active ' '  vocalism  to  begin  with  retain  their 
causative  vocalism.    Examples: 

Primary  6:   mo'sindja,  I  eat  (it) 
ma'siwa'a,  it  is  eaten 
ma'siwandja,  he  eats  me 
ma'siwadja,  you  eat  me 
mo"asindja,  I  cause  him  to  eat   (it) 
mo"asiwandja,  he  causes  me  to  eat  (it) 

Primary  a:  'asa'si,  she  goes  away 

'6'sa'asi,  he  causes  her  to  go  away 

f asd"asiwandj (a) ,  he  causes  me  (female)  to  go  away 

Two  passive  elements  are  found: 

1.  -wa-  (3d  pers.  -wa'a)  ;  all  forms  in  transitive  paradigm  with  -wa-,  -wa-, 

are  really  passives 

2.  Lengthening  of  final  short  vowel;  or  suffixing  of  -'I  to  final  consonant, 

long  vowel,  or  diphthong,  e.g.: 

passive  of  perfective  -wara-  is  -wara- 

passive  of  infinitive  -  'i  is  -  'l 

passive  of  verbal  noun  -yau(na)  is  -yau'l 
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D.    SUBSTANTIVAL   DERIVATIVES   OF  VERBS 

-'i  (fern.  -'*),  infinitive;  passive  -'I 

-'a  (fern.  -'«),  after  a-vowels  (only  in  N.  Yana)?  infinitive;  passive  -'a 

■yau(na)    (fern,  -yau) ,  verbal  noun;  passive  -yau'% 

-mau(na)   (fem.  -mau),  participle  (passive  in  force  in  transitive  verbs) 

-wa,  -w  (fem.),  participial  or  nominal  suffix  used  with,  preceding  article 

(dji  .  . .  -wa  ' '  my ' ';   dju  .  . 

after  interrogative  stems 


E.   INTERROGATIVE  ELEMENTS 

/  -11  (used  by  men) 

•j  -i  after  consonants,  -yl  after  long  vowels  and  diphthongs ;  or  lengthening 

'     of  final  short  vowel  of  male  form  (used  by  women) 

(-nd  (male)  requires  negative  answer 

J -go,  (female)  requires  negative  answer 

-TcH-  )        C-M  (male),  emphatic  affirmative  (e.g.,  "  I  did  . . .") 

-k'ia-  (before  -ha)  (    "  ")-long  vowel  (female) 


IV.  NORTHEEN  YANA  NOUN  SUFFIXES 

-na  (male  only) ;  -la  ~|  ["added  to  all  nouns  ending  in  consonant,  long 
(after  -1-)  LJ     vowel,  or  diphthong,  and  to  all  monosyllabic 

-' ;  or  no  ending  (female)J    I     noun  stems 

-si,  -djus'i,  agentive;  -diuya,  female  agent 

-ya,  female  (all  names  of  females  are  included) 

-djuwa,  found  in  some  animal  names 

•Ic'.u  forms  small  number  of  derivatives  from  verbs  in  -di-,  -ri-  "down" 
(e.g.,  bare'k.'u  "rain"  from  bari-  "to  rain");  forms  adverbial  nouns 
from  "colorless  stem"  i-  and  local  verb  suffix  -di-,  -ri-  "down"  (e.g., 
iri'lc.'u  "below") 

-madu,  locative  element  suffixed  to  nouns  ("place  of;  at") 

-p. 'a,  diminutive 

-ts!gi,  -ts.'egi,  diminutive  plural 

-p.'d(na),  result  of  activity  (?) 

-ri'mau(na),  -di'mau(na),  place  of  activity  (suffixed  to  verbs) 

-ts'.'i,  "scattered  pieces"  (?) 

■wi,  -t ' . . .  -wi,  plural,  collective 

Note. — Many  nouns  in   -yauna  and  -mawna   have  lost  most   of  their   verbal 
force  (e.g.,  mo' yauna  "food"  from  mo-  "to  eat"). 
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INTRODUCTION 

The  Wintun  Indians  of  northern  California  are  a  linguistic  group 
formerly  occupying  most  of  the  western  drainage  of  the  Sacramento 
valley.  In  native  terminology,  the  name  Wintun  applies  only  to  the 
Indians  of  the  northern  half  of  what  ethnologists  call  Wintun  terri- 
tory. The  people  of  the  southern  half  speak  of  themselves  as  Patwin. 
The  whole  Wintun  area  in  the  larger  sense  has  been  divided  into  four 
major  dialectic  provinces:  the  Northern,  Central,  Southeastern,  and 
Southwestern.1  This  paper  is  descriptive  only  of  that  portion  of  the 
Patwin  who  occupied  a  narrow  strip  of  territory  bordering  the  west 
bank  of  the  Sacramento  river,  from  Princeton  in  Colusa  county  south- 
ward to  a  point  somewhat  below  the  city  of  Colusa.  These  Indians 
belonged  to  the  Central  and  Southeastern  Wintun  dialectic  provinces. 

The  material  included  in  this  paper  was  collected  during  two  visits 
to  a  Patwin  rancheria  immediately  north  of  the  city  of  Colusa.  These 
visits  were  made  in  1917  and  1919,  under  the  direction  of  the  Depart- 
ment of  Anthropology  of  the  University  of  California. 


PHONETIC  SYSTEM 

Native  names  and  words  used  in  this  discussion  are  phonetically 
transcribed  according  to  the  following  system : 

Consonants 

Stops  Spirants      Affricatives       Nasals    Trilled    Rolled 

Inter- 
Surd     Sonant  mediate  Fortis      Surd       Surd      Fortis      Surd     Sonant     Surd 

Bilabial p  b  b  p'  ....         ....         ....         m 

Dental s  

Linguo-dental.        t  

Linguo-alveolar      t  d  ...         t'  ...  c  V  a  ...  r 

Lateral 1  l         I 

Linguo-palatal ....         ....         ....  s 

Mid-palatal k  k'  

Back-palatal q  ...  

Glottal '  'orb.       

i  S.  A.  Barrett,  The  Ethno-Gcography  of  the  Porno  and  Neighboring  Indians, 
present  series,  VI,  284-289,  maps  1  and  2,  1908 ;  and  map  ' '  Native  Tribes,  Groups, 
Dialects,  and  Families  of  California  in  1770,"  published  by  the  Department  of 
Anthropology,  University  of  California,  in  1917,  1920,  and  1922. 
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B  is  intermediate  between  p  and  b.  That  is  to  say,  it  is  voiced  during 
occlusion  but  surd  during  the  remainder  of  its  formation. 

p',  t',  and  k'  are  stops  accompanied  by  glottal  closure.  This  glottalization 
is  not  vigorously  articulated. 

t  is  a  lingual  stop  formed  by  touching  the  tip  of  the  tongue  to  the  upper 
incisors.  It  is  not  inter-dental.  The  resulting  sound  at  first  seems  intermediate 
between  English  t  and  th. 

c  represents  the  sound  "tsh, "  as  in  English  "chair." 

c'  is  the  sound  c  accompanied  by  a  slightly  articulated  glottal  stop. 

i  is  made  by  arranging  the  muscles  of  articulation  as  if  to  pronounce  Eng- 
lish "1,"  but  employing  aspiration  instead  of  voice. 

l  is  effected  by  an  abrupt  lateral  release  of  breath  from  a  complete  tongue- 
closure  of  the  mouth  cavity. 

s  is  produced  by  lightly  touching  the  tip  of  the  tongue  to  the  palate,  at  the 
posterior  edge  of  the  alveolar  process,  and  allowing  the  breath  to  escape  through 
a  small  opening  left  by  the  tongue  tip.     The  result  is  a  whistled  "  s. " 

q  is  a  medium  back  palatal  "k. " 

r  is  a  briefly  trilled  French  "  r. " 

A  slight  aspiration  is  indicated  by  an  inverted  aposthrophe,  ' .  Full  strength 
aspirations  are  represented,  as  in  English,  by  the  letter  h. 

Glottal  stops  are  represented  by  the  aposthrophe. 

The  other  consonants  shown  in  the  chart  are  identical  to  those  sounds 
similarly  represented  in  English. 

Vowels 

As  in  English: 

a  father 

«                         o  bet,  dog 

e                                        o  hey,  go 

a  but 

i  v                      pin,  put 

i  u             unique,  rule 

y  and  w  are  used  when  i  and  u,  respectively,  are  but  semi-voiced,  as  in 
English  "you"  and  "will." 

The  most  frequently  used  diphthongs  are:    oi,  ai,  ui,  ei,  au,  ou,  eu. 

The  analysis  of  words  or  complexes  is  indicated  by  <. 

Translations  are  indicated  by  :=. 

The  accented  syllable  in  a  multisyllabic  term  is  indicated  by  the  acute  accent. 


INHERITANCE  AND  DESCENT 

A  clear  presentation  of  the  subject  of  hereditary  functional  groups 
among  these  people,  requires  a  discussion  of  the  native  attitude  toward 
inheritance  and  descent.  Consanguinity  (in  theory,  at  least)  was  one 
of  the  most  important  factors  in  the  social  structure.  The  following 
brief  descriptions  of  the  family  and  the  office  of  village  chieftain  are 
by  way  of  concretely  illustrating  this  fact. 
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THE  FAMILY 

There  were  three  types  of  groups,  each  possessing  group  con- 
sciousness, which  might  (though  mistakenly)  be  termed  families.  They 
may  be  styled  (1)  the  paternal  family,  (2)  the  family  social  group,  and 
(3)  the  household. 

The  paternal  family.  Blood  relationship  was  reckoned  paternally. 
While  blood  affinity  in  the  female  line  of  descent  was  known  to  exist 
as  a  fact  in  nature,  tradition  was  here  the  governing  factor  rather  than 
natural  law.  Traditionally,  then,  one's  maternal  relatives  were  not 
regarded  as  kinsfolk  in  a  consanguinary  sense.  Nor  were  they  entitled 
to  family  privileges.  This  was  true  to  the  degree  that  a  man  might 
marry  his  cross-cousin,  the  daughter  of  his  mother's  brother,  but  it 
was  taboo  for  him  to  marry  the  daughter  of  his  father's  brother.  The 
family  accordingly  consisted  of  the  patriarch  or  head  man,  his  brothers 
(he  being  the  elder),  his  sisters,  his  sons  and  daughters,  his  sons' 
children,  his  brothers'  sons  and  daughters,  the  children  of  his 
brothers'  sons,  and  such  other  paternal  descendants  as  he  might  have 
(see  fig.  1). 

The  female  members  of  a  family  did  not  lose  their  traditional 
family  membership  at  marriage,  as  illustrated  below  (pages  241,  250). 

The  family  social  group.  In  spite  of  this  paternal  concept  of  blood 
relationship,  it  was  customary  for  a  young  man,  at  marriage,  to  make 
his  home  with  his  wife's  people.  The  duration  of  this  matrilocal  resi- 
dence was  uncertain,  depending  largely  upon  the  young  husband's 
ability  to  acquire  the  property  and  wealth  necessary  to  establish  an 
independent  household.  Until  such  independence  was  attained,  he 
was  under  the  authority  of  the  family  head  man  of  his  wife 's  people. 
The  family  group,  as  socially  directed  by  the  family  head  man,  was 
therefore  quite  a  different  unit  from  the  paternal  family.  It  included 
all  members  of  the  paternal  family,  with  the  following  exceptions :  the 
head  man's  married  sisters,  and  those  other  female  family  representa- 
tives whose  husbands  had  established  independent  households;  those 
male  family  representatives  who  resided  with  their  wives'  people. 
The  latter  exclusion  was  only  temporary,  and  when  these  men  had 
established  their  own  households,  they  and  their  wives  and  children 
came  to  be  included  in  their  family  social  group.  In  like  manner  the 
husbands  and  wives  of  these  children  might,  at  different  times,  be 
included  in  the  group.    It  might  also  include  the  head  man's  wives,  the 
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husbands  of  his  brothers'  daughters,  his  sons-in-law,  and  (temporarily) 
the  children  of  his  daughters  and  of  his  brothers'  daughters  (see  fig.  1) . 
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Thus  the  membership  of  this  group,  coming  under  the  authority 
of  the  family  head  man,  was  not  constant,  but  included  at  one  time 
those  excluded  at  another  time. 
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Over  the  family  social  group  the  patriarchal  head  man  exercised 
undisputed  family  authority,  checked  only  by  tribal  tradition  and 
tribal  authority  (see  page  244).  This  patriarchal  authority  was  not 
dependent  upon  unilocal  residence.  As  a  man's  sons,  when  inde- 
pendently established,  lived  in  separate  houses,  the  houses  themselves 
in  all  probability  were  remotely  situated  in  regard  to  each  other.  Even 
where  houses  were  communal,  as  the  permanent  winter  houses  usually 
were,  the  several  households  occupying  a  given  house,  each  holding  a 
definite  part  thereof,  were  quite  independent  of  each  other  and  almost 
invariably  traced  their  ancestry  from  different  family  stocks. 

The  household.  Neither  the  paternal  family  nor  the  family  social 
group  practiced  unilocal  residence.  That  portion  of  the  family  social 
group,  then,  living  together  in  one  house,  constituted  a  third  group, 
the  household.  It  might  include  a  man,  his  wife,  his  unmarried  sons,  his 
daughters,  his  sons-in-law,  and  his  daughters'  children.  The  last  three 
household  elements  mentioned  would  be  included  in  the  household  only 
during  a  limited  time,  preceding  the  establishment  by  the  sons-in-law 
of  independent  households  (see  fig.  1). 

The  paternal  family,  then,  constituted  a  group,  held  together  by 
virtue  of  traditional  ties  of  blood.  The  family  social  group  owed  its 
modicum  of  social  unity  to  group  authority  vested  in  the  family  head 
man.  The  household  was  a  social  unit  due  to  common  residence  under 
the  immediate  authority  of  a  household  head,  who  might  or  might  not 
be  the  family  head  man. 

No  conscious  recognition  of  such  a  varied  grouping  of  the  family 
has  been  found  among  the  Patwin,  but  an  accurate  use  of  words  makes 
essential  some  distinction  between  groups  so  different  and  yet  so  easily 
confused  in  a  discussion  of  the  family.  The  paternal  family  is  the 
true  family  from  every  traditional  standpoint.  In  it  alone  blood 
kinship  is  an  essential  factor.  It  will  be  termed  hereafter  in  this 
paper  the  family.  Any  reference  to  the  other  groups  will  be  made  in 
specific  terms.     The  native  word  for  the  family  is  se're. 

INHERITANCE 

When  property  rights  are  taken  into  consideration  it  is  readily  seen 
that  the  family  was  conscious  of  ties  not  reflected  at  all  by  the  life  in 
households.  Property  subject  to  inheritance  was  of  two  kinds:  (1) 
personal  possessions,  (2)  family  possessions. 

Not  all  personal  property  was  inheritable.  The  practice  of  burying 
with  the  dead,  or  burning  after  the  burial,  the  larger  part  of  the 
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deceased's  personal  effects  was  universal.  Only  those  elements  of 
personal  property  that  were  publicly  ceded  previous  to  death  became 
the  heritage  of  the  deceased's  paternal  descendants.  Such  things  as, 
for  example,  a  ceremonial  costume,  a  feather  belt,  a  ceremonial  pipe, 
a  quantity  of  shell  beads,  a  charm  stone,  or  a  secret  "medicine" 
formula,  might  thus  be  given  away.  The  original  owner  was  said  to 
have  "given"  the  property  to  the  descendant,  yet  the  "gift"  never 
changed  hands  previous  to  the  donor's  death.  The  recipient  was 
almost  invariably  the  next  in  paternal  line  of  descent.  A  woman's 
property  might,  for  example,  if  so  directed  by  her,  pass  on  to  her 
brother's  daughter;  a  man's  property  to  his  son. 

Occasionally  a  man  might  discountenance  any  claim  of  his  paternal 
relatives  and  leave  some  of  his  belongings  to  an  outsider.  Such  a 
course  of  action,  however,  was  generally  frowned  upon  and  publicly 
discouraged.    It  was  not  the  "right  thing  to  do." 

There  were  many  classes  of  property  that  never  belonged  to  the 
individual.  In  most  cases,  when  not  commonly  owned  by  the  village, 
these  classes  of  property  belonged  to  the  family.  For  example,  that 
definite  portion  of  the  dwelling  house  in  which  the  household  lived, 
and  the  store  of  necessary  household  utensils  such  as  food  baskets, 
mats,  mortars  and  pestles,  cooking  and  eating  utensils,  and  the  house- 
hold granary,  were  the  common  property  of  the  family,  held  and  used 
by  the  household  during  its  existence.  With  the  death  of  the  head  man 
of  the  household,  these  possessions  reverted  to  the  custody  of  the  next 
in  line  of  descent  whose  household  might  have  need  of  them.  The 
family  head  man  under  whose  authority  that  particular  household 
came,  decided  who  was  entitled  to  replace  the  deceased  custodian.  He 
could  not  elect  him  at  will,  but  it  was  his  duty  to  point  out  the  proper 
successor.  Such  effects  were  not  the  property  of  the  head  man  of  the 
household.  He  merely  exercised  over  them  the  function  of  custodian. 
The  privilege  of  using  such  effects  was  inherited  by  the  household  as 
a  group.  Ownership  thereof  was  claimed  by  the  family  of  which  the 
household  was  a  part.  This  class  of  property  was  buried,  burned,  or 
otherwise  destroyed  upon  the  death  of  the  last  male  representative  of 
the  owning  family,  but  not  otherwise. 

Individual  names  were  looked  upon  as  the  property  not  of  the 
individual  but  of  the  family.  Each  family  possessed  a  stock  of  names. 
The  individual  acquired  the  name  of  that  deceased  paternal  relative, 
of  like  sex,  who  was  of  closest  relationship.  A  man's  name  was  that 
of  his  nearest  deceased  male  paternal  relative;  a  woman's  that  of  her 
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nearest  deceased  female  paternal  relative.  This  name  was  the  bearer 's 
as  long  as  he  or  she  lived.  The  individual  could  not,  however,  sell  or 
in  any  other  way  dispose  of  the  name. 

So  rigidly  was  this  method  of  naming  observed  that  a  child's  name 
was  predetermined  before  its  birth.  It  depended  upon  the  time  of  the 
death 's  occurring  before  the  child 's  birth.  One  versed  in  such  affairs 
upon  hearing  a  man's  name  might  readily  know  to  what  family,  in  a 
given  tribe,  he  belonged. 

At  the  death  of  the  individual,  his  name  was  returned  to  the 
family  supply  of  unclaimed  names,  to  be  appropriated  to  the  use  of 
his  nearest  paternal  male  relative  in  the  unborn  generation. 

Certain  "medicines,"  or  rituals,  peculiarly  inducive  to  super- 
natural aid  in  some  particular  functional  capacity,  were  also  consid- 
ered as  family  property.  This  class  of  property  will  be  considered  in 
detail  below,  in  connection  with  functional  families  (see  page  246). 

THE  VILLAGE  CHIEF 
The  high  importance  of  paternal  descent  in  the  social  organization 
is  again  illustrated  in  the  office  of  the  village  chief,  called  st'ktu,  the 
head  of  the  village.  Since  each  village  was  politically  independent  of 
every  other  village,  the  village  chief  held  the  highest  rank  recognized 
by  the  Patwin.  In  time  of  war,  two  or  more  villages  might  unite  in 
action  against  a  common  enemy,  but  each  contingent  of  warriors  acted 
as  an  independent  unit,  under  the  command  of  its  own  war-leader. 

Succession.  The  position  of  chief  was  hereditary  and  ordinarily 
passed  from  father  to  son.  When  the  deceased  chief  had  no  son,  or 
when  the  son  was  judged  by  general  concensus  of  opinion  to  be  incom- 
petent for  the  position,  the  new  chief  was  chosen  by  the  village  elders 
according  to  his  qualifications. 

A  qualification  greatly  to  be  desired  in  the  new  village  head  man 
was  that  of  blood  relationship  to  the  dead  chief.  Other  qualifications, 
of  smaller  import,  were  ability  and  popularity.  As  blood  relationship 
became  more  distant,  ability  and  popularity  gained  in  importance  as 
deciding  factors.  For  instance,  an  unable  or  unpopular  grandnephew 
of  the  former  chief  might  lose  the  election  to  one  with  a  still  more 
distant  blood  claim  to  the  office  but  possessing  the  confidence  and 
esteem  of  the  village.  A  son  of  the  deceased  official,  however,  if  at 
all  competent,  in  spite  of  being  unpopular  in  the  community,  had  just 
claim  to  the  position. 
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All  other  qualifications  being  equal,  blood  relationship  was  the 
deciding  factor.  There  was  a  definite  order  of  rating  of  relationship. 
Each  individual  claiming  consanguinity  to  the  chief  was  definitely 
recognized  as  being  more  closely  allied  to  him  than  certain  claimants, 
and  more  distantly  related  than  others.  This  blood  rank  ran,  in  a 
descending  scale,  as  follows : 

1.  Elder  son. 

2.  Younger  son. 

3.  Elder  brother. 

4.  Younger  brother. 

5.  Elder  brother's  sons  (in  order  of  age). 

6.  Younger  brother's  sons  (in  order  of  age). 

7.  Father 's  elder  brother. 

8.  Father's  younger  brother. 

9.  Elder  son's  sons  (in  order  of  age). 

10.  Younger  son's  sons  (in  order  of  age). 

11.  Father's  elder  brother's  sons  (in  order  of  age). 

12.  Father's  younger  brother's  sons  (in  order  of  age). 

13.  Brother's  son's  sons  (in  order  of  age). 

14.  Father's  brothers'  sons'  sons  (in  order  of  age).2 

Ability  and  popularity  became  dominant  factors  in  the  choosing 
of  a  new  chief  when  the  following  peculiar  situations  existed:  (1) 
when  there  were  two  ranking  candidates  of  equal  paternal  blood 
affinity  to  the  deceased  chief;  (2)  when  the  deceased  chief  was  the 
last  representative  of  his  line;  (3)  when  a  new  village  unit  was 
organized  (see  below).  The  first  of  these  situations  was  made  pos- 
sible through  the  practice  of  polygamy.  It  was  quite  possible  for  two 
mothers  to  have  children,  by  the  same  father,  at  practically  the  same 
time.  As  a  careful  reckoning  of  dates  was  never  kept,  there  might 
very  logically  arise  later  the  question  as  to  which  was  the  older.  Car- 
ried into  the  second  or  third  generation,  the  answer  to  this  question 
would  tend  to  become  more  and  more  obscure. 

Political  power  and  authority.  The  chief  enjoyed  a  large  ascend- 
ancy. He  exercised  the  powers  of  a  dictator.  He  could  not  be  deposed, 
although  at  any  time  he  might  resign  in  favor  of  his  son.  Those  who 
disobeyed  him  could  not  continue  to  live  in  the  village.  "When  the  dis- 
loyal element  consisted  of  a  group  instead  of  an  individual,  the  group 
left  the  village.    If  of  sufficient  strength,  such  a  group  might  establish 


2  It  may  seem  unbelievable  that  such  a  definite  system  of  rank  could  have 
existed  among  these  people.  To  my  knowledge  nothing  of  this  nature  has  been 
reported  among  neighboring  stocks.  My  informant  was  Tom  Odock,  chief  of  the 
rancheria  where  this  information  was  obtained.  My  impression  of  him,  cor- 
roborated by  the  opinion  of  others  who  have  worked  with  him,  is  that  of  an  excep- 
tionally truthful  and  careful  informant. 
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itself  as  an  independent  community.  Even  then  the  chief  selected 
to  head  the  new  village  was,  when  possible,  a  paternal  relative  of  the 
former  chief. 

Although  subject  to  the  advice  of  a  council  of  elders,  chosen  by 
himself  from  among  the  oldest  and  most  respected  of  the  family  head 
men,  the  chief  had  the  final  word  at  all  councils.  The  political  func- 
tion of  the  council  was  that  of  bringing  to  the  attention  of  the  chief 
matters  of  common  tribal  importance,  discussing  with  him  the  problems 
involved,  but  leaving  him  free  to  act  as  he  saw  fit,  unhampered  by  any 
authority  vested  in  the  council.  Thus  some  member  of  this  council 
might  think  it  advisable  to  move  the  village  site.  He  would  confer 
with  other  members  of  the  council  and  with  other  prominent  village 
personages,  such  as  the  head  man  of  the  esoteric  society.  Then  if  the 
concensus  of  opinion  seemed  favorable  toward  his  project  he  would 
speak  to  the  chief  concerning  it.  If  the  chief  considered  the  matter 
of  sufficient  weight,  he  would  call  together  the  council.  Meeting  at 
the  chief's  house  they  would  build  a  great  fire  on  the  hearth-place, 
close  the  door  and  smoke-hole  with  skins  or  mats,  and  ' '  sweat. ' '  While 
sweating,  the  question  would  be  brought  up  and  discussed  lengthily. 
In  such  discussions  the  chief  usually  took  very  little  part.  Nor  did 
he,  as  a  rule,  announce  his  decision  at  the  conclusion  of  the  meeting. 
When  the  chief  declared  the  council  at  an  end,  the  members  would 
run  out  of  the  house  and  plunge  into  the  river.  After  a  swim,  they 
would  return  to  their  respective  homes.  This  council  meeting  was 
called  ca'puroyy'piri'tu  (=they  who  meet  together  while  sweating: 
<ca'po,  to  take  a  "sweat  bath;"  yo"piri,  to  assemble). 

Control  of  tribal  economy.  The  most  commonly  exercised  powers 
of  the  chief  were  of  an  economic  character.  He  was  the  commissioner 
of  wild  crops,  acquainted  with  the  local  centers  of  supply,  and  versed 
in  the  proper  times  for  harvesting.  Nut,  fruit,  and  seed  producing 
localities  belonging  to  the  village  were  conveniently  divided  into  sub- 
areas  by  the  chief.  These  he  assigned,  during  harvest  time,  to  various 
families.  That  is  to  say,  each  family  had  its  own  "picking  grounds," 
reassigned  each  season  in  accordance  with  the  relative  sizes  of  the 
various  families  involved. 

All  meat  products,  when  of  sufficient  quantity,  whether  fish,  flesh. 
or  fowl,  were  brought  to  the  chief  to  be  distributed  by  him  among  the 
households  most  in  need  thereof.  This  did  not  hold  true  in  regard  to 
insignificant  amounts.  A  hunter  returning  with  only  two  or  three 
squirrels  would  keep  them,  to  be  used  by  his  own  household.    But  if  a 
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deer  were  brought  in,  or  small  game  in  quantity,  it  was  invariably 
apportioned  to  family  head  men,  who  in  turn  apportioned  it  to  the 
family  households. 

The  division  of  food-producing  areas  and  meat  products  among  the 
families  by  the  chief  could  not,  ultimately,  result  in  unfair  partiality 
toward  certain  families,  for  a  family  not  sufficiently  supplied  in  this 
manner  could  demand  food  from  their  more  fortunate  neighbors. 
Sloth,  which  might  logically  result  from  such  a  custom,  was  checked 
by  the  chief's  authority  (1)  to  order  any  given  family  to  gather  the 
product  of  its  allotted  area,  (2)  to  organize  general  village  hunting 
expeditions. 

At  the  beginning  of  the  fish  spawning  season,  the  chief  proclaimed 
a  certain  day  as  one  to  be  devoted  by  the  entire  community  to  fishing. 
Everyone  was  obliged  to  fish  on  that  day,  nor  could  any  one  begin 
fishing  before  the  appointed  time. 

The  chief  personally  organized  and  directed  communal  drives  of 
rabbit  or  deer,  the  gathering  of  wood  to  be  used  for  fuel  at  dances,  and 
other  activities  in  which  the  community  participated  as  a  whole.  When 
disease,  floods,  bad  luck,  or  other  local  disadvantages  made  it  seem 
advisable  to  move  the  village  to  a  new  site,  the  chief  directed  the  moving 
operations  and  selected  the  new  location  (see  above,  page  244). 

Authority  over  ceremonies.  The  most  important  and  sacred  of  all 
the  ceremonies  was  the  hesi  (he' si)  dance.  None  but  adult  men  (past 
the  age  of  puberty)  were  allowed  to  see  this  dance,  and  all  who  took 
part  therein  were  members  of  an  esoteric  society,  also  called  hesi. 
Membership  included  every  man  of  any  social  importance  in  the 
village  and  involved  an  initiation  of  which  very  little  is  known.  Hesi 
officials  were  very  influential  men.  This  was  the  only  dance  at  which 
spectators  were  charged  an  admission  fee,  consisting  of  a  short  string 
of  clam  shell  beads.  A  further  description  of  the  hesi  dance  is  not 
necessary  in  this  paper.  The  chief  was  a  special  hesi  official  and  as 
such  exercised  ceremonial  authority.  No  hesi  dance  was  held  without 
his  sanction.  At  the  ceremony  of  initiating  a  novice  into  the  society, 
the  chief  bestowed  a  hesi  name  upon  him  and  was  paid  for  so  doing 
by  the  father  or  other  family  representative  of  the  applicant.  A 
lion's  share  of  the  admission  fees  went  to  the  chief.  All  other  hesi 
officials  acted  under  his  authority. 

Before  the  holding  of  any  dance,  hesi  or  other,  a  sweat-council  (see 
above,  page  244)  was  held  in  the  chief's  house,  at  his  invitation.  At 
this  council  he  proclaimed  the  necessity  for  holding  a  dance.     There 
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it  was  decided  what  ceremony  should  be  held,  what  days  should  open 
and  close  the  procedure,  and  what  guests  should  be  invited.  The  chief 
personally  welcomed  the  guests  with  an  address  and  the  presentation  of 
gifts.  It  was  customary  for  him  to  make  speeches  between  sets  of 
dances.  His  house  on  any  ceremonial  occasion  was  used  as  a  place  in 
which  to  gamble.  At  his  death,  the  chief  was  buried  in  the  dance 
house  (tut),  which  was  then  burned. 

Social  prestige.  The  chief  enjoyed  distinct  social  prestige.  His 
house,  located  at  the  approximate  center  of  the  village,  was  the  council 
house  where  all  tribal  activities  were  planned  (see  above,  page  244). 
The  chief,  his  wives,  and  his  sons  and  daughters,  were  freed  from  the 
necessity  of  hunting,  fishing,  or  gathering  of  other  supplies.  They 
were  freely  supplied  with  the  necessities  of  life  by  the  other  village 
members.  For  instance,  if  the  chief  needed  firewood,  he  would  call 
some  of  the  young  men  to  him  and  order  them  to  get  it  for  him.  Or, 
when  the  time  for  harvesting  a  certain  variety  of  grass  seed  was  come, 
the  chief's  daughter,  if  of  age,  would  call  to  her  a  number  of  the 
younger  women  and  tell  them  she  needed  so  many  baskets  of  timothy 
grass  seed,  wild  oats,  or  whatever  the  cereal  might  be. 

A  daughter  or  sister  of  a  chief,  called  ma'in,  enjoyed  special  social 
distinction.  Children  did  not  laugh  in  her  presence  and  adults  treated 
her  with  respect.  This  was  not  true,  to  any  marked  degree,  of  a  chief 's 
wife. 

The  chief  wore  holiday  attire  every  day,  his  only  badge  of  office. 

Summary.  The  chief,  unlike  the  chiefs  in  many  neighboring 
linguistic  stocks,  or  even  in  neighboring  sections  of  the  Wintun  stock, 
owed  his  chieftainship,  regularly,  to  paternal  descent  and  enjoyed  an 
inordinate  eminence  in  regard  to  political,  economic,  ceremonial,  and 
social  prestige  and  authority. 


FUNCTIONAL  FAMILIES 

The  important  place  that  paternal  descent  holds  in  the  social  struc- 
ture of  the  Patwin  being  clear,  the  remainder  of  this  paper  will  take 
up  the  consideration  of  functional  families  among  this  group.  The 
data  at  hand,  while  far  from  complete,  definitely  disclose  certain  social 
and  economic  institutions  not  prevalent  among  other  native  California 
stocks.  Associated  with  a  patrilineal  mode  of  reckoning  kinship,  there 
existed  a  variety   of  institutions  concerned   respectively  with  some 
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social  or  economic  function.    Not  every  family  was  functional  in  this 
manner,  but  those  that  were  not  had  a  lower  social  prestige. 

Each  functional  family  was  the  possessor  of  an  esoteric  ritual  or 
medicine.  This  medicine  was  family  property  and  was  the  inheritance 
of  each  new  generation.  Individual  members  had  no  exclusive  claim 
thereto.  Besides  this  medicine,  each  individual  member  of  such  a 
family,  if  an  active  member  (see  below,  page  253),  owned  a  charm. 
Such  charms  descended,  like  other  personal  effects,  in  the  male  line. 
Charm  and  medicine  were  valuable  to  the  possessor  as  the  means  toward 
inducing  supernormal  aid  in  performing  the  family  function. 

CLASSIFICATION  OF  FUNCTIONAL  FAMILIES 
For  purposes  of  ease  in  presentation  and  comparison,  functional 
families  may  be  divided  into  four  classes:     (1)   ceremonial  families, 
(2)  trade  families,  (3)  shamanistic  families,  (4)  official  families.    This 
division  is  based  upon  the  different  types  of  functions  involved. 

Ceremonial  families.  A  ceremonial  family  possessed  certain  secret 
medicines  and  individual  charms  that  specially  qualified  its  members 
to  take  part  in  a  specific  ceremony.  The  ceremony  and  the  family  were 
known  by  the  same  name.  For  example,  one  of  these  families  was 
called  si'ka.  Each  of  its  members,  through  a  proper  use  of  his  charm 
and  the  family  medicine,  was  supernormally  qualified  to  dance  in  a 
great  public  ceremony  called  si'ka.  This  dance  was  held  once  each 
year  in  the  regular  ceremonial  house  and  was  witnessed  by  every  one, 
but  no  one  not  belonging  to  the  si'ka  family  could  participate  therein. 
No  admission  charge  was  made  nor  did  the  family  materially  benefit 
from  the  ceremony  in  any  other  way.  The  family  was  actively 
represented  in  the  performing  of  its  function  by  men  only. 

Of  like  order  were  the  k'a'ima,  kv'cu,  lo'W  and  to' to,  each  monop- 
olizing a  particular  ceremony.  An  active  member  of  any  ceremonial 
family  was  caled  ta'otu. 

In  every  case  it  was  not  the  technic  of  the  ceremonial  activity  that 
constituted  the  family  secret,  but  rather  the  medicine.  Any  one  might 
be  able  to  imitate  the  dance  steps  after  careful  observation,  but  no 
one  would  dare  to  do  so  without  making  the  required  medicine 
preparations. 

Trade  families.  Members  of  a  trade  family  were  specially  fitted, 
through  the  possession  and  use  of  inherited  charms  and  medicines,  to 
engage   successfully   in   some    particular   economic   enterprise.      For 


248  University  of  California  Publications  in  Am.  Arch,  and  Ethn.       [Vol.  13 

example,  a  man  belonging  to  a  lape'ta  family  was  rendered  adept  at 
fishing  for  all  kinds  of  small  or  medium  sized  fish  by  the  use  of  his 
charm  and  family  medicine.  Individuals  did  not  use  this  occupational 
advantage  in  independent  endeavor.  The  family  acted  as  a  unit,  fish- 
ing with  a  large  "slough  net,"  made  of  native  hemp  (Apocynum) 
string  and  called  la' pi.  The  net  was  squarely  oblong,  resembling  the 
ordinary  European  seine.  It  was  suspended  across  a  slough  by  means 
of  a  twisted  rope  of  the  same  fibre  as  the  net  called  t'tt.  This  rope, 
tied  to  trees  on  opposite  banks  of  the  slough,  hung  very  low  over  the 
water,  allowing  most  of  the  net  to  be  submerged.  The  bottom  of  the 
net  was  weighted  down  with  mud  pellets,  wrapped  in  tule.  These 
sinkers,  called  pu'le,  were  about  the  size  of  a  baseball.  The  fish  were 
driven  down  stream  into  the  net.  One  end  was  then  detached  and 
pulled  by  ropes  up  stream  and  across  to  the  opposite  shore,  thus 
trapping  the  fish  and  bringing  them  to  land. 

The  fish  were  not  sold  or  exchanged  but  distributed  among  the 
families  in  the  usual  way  by  the  chief.  Only  men  represented  the 
family  in  this  enterprise. 

All  trade  families  and  even  the  trades  participated  in  by  them  have 
long  since  disappeared.  Many  of  them,  according  to  my  informants, 
have  been  entirely  forgotten.  Others  are  remembered  as  having 
existed  but  names  and  words  associated  with  them  are  forgotten.  The 
following  incomplete  list  is  therefore  all  that  can  be  offered  by  way 
of  specific  examples. 

The  lape'ta  family,  just  mentioned. 

The  capt'ntxt  family  engaged  jointly  in  salmon  {hur)  fishing.  The 
method  employed  in  fishing  by  such  a  family  was  in  no  way  different 
from  that  of  any  outsider  who  might  fish  for  salmon.  The  only  advan- 
tage held  by  the  family  consisted  in  its  medicine  practice.  Salmon 
were  fished  with  the  aid  of  a  dam  or  weir  built  across  the  river  at  some 
shallow  part.  This  dam,  called  tonPte'p,  was  jointly  constructed  by 
all  the  men  of  the  village.  It  had  for  its  foundation  a  line  of  piles 
driven  into  the  river  bottom  from  shore  to  shore.  Willow  brush  was 
woven  in  and  out  between  these  piles,  in  a  wicker-work  technic,  until 
the  structure  constituted  an  insurmountable  barrier  to  the  salmon. 
It  was  perforated  every  few  yards  by  a  "break"  or  narrow  gateway. 
When  completed,  the  top  of  the  dam  was  of  sufficient  width  to  allow 
one,  if  careful,  to  walk  across.  Salmon  were  caught  by  means  of  large 
basket  traps,  conical  in  shape,  and  made  of  twined  willow  rods.  These 
were  placed  at  the  gateways  and  the  fisher  watched  from  liis  position 
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on  the  dam.  When  a  salmon  swam  into  the  trap,  trap  and  fish  were 
removed.  The  warm  sluggish  waters  of  the  Sacramento  river  in  this 
locality  prevent  the  salmon  from  leaping  over  the  dam.  The  number 
of  traps  that  could  be  used  at  any  one  time  was  regulated  by  the  chief. 
There  were  always  some  gateways  left  open. 

The  kapi*' 'tu  family,  working  individually,  was  engaged  in  the 
making  of  arrow  points.  These  arrow  points  were  manufactured  from 
imported  obsidian  (do' ho),  the  river  valley  producing  no  suitable 
material  for  these  objects.  Larger  stone  implements,  such  as  knives, 
were  not  made  by  the  valley  Patwin.  Such  as  they  had  were  obtained 
through  exchange  from  neighboring  hill  groups. 

There  was  a  goose-hunting  family,  the  name  of  which  has  been 
forgotten.  This  family  had  the  function  of  trapping  geese,  using  a 
trap  called  be'teho.  This  trap  consisted  of  large  rectangular  pole 
frames  upon  which  was  stretched  netting,  similar  to  the  fish  netting 
described  above.  The  frames  were  connected  at  the  corners  with  ropes 
of  native  "hemp."  These  ropes  extended  on  into  an  ambuscade  where 
several  trappers  lay  concealed.  The  netted  frames  were  placed  side  by 
side  flat  upon  the  ground  and  baited  with  shelled  acorns,  broken  into 
small  pieces.  When  the  geese  came  to  feed  upon  the  acorns  the  nets 
were  turned  over  upon  them  by  means  of  the  attached  ropes. 

The  cako'tu  family  engaged  in  duck  trapping.  The  trap  used 
consisted  of  a  great  net,  similar  in  shape  and  size  to  the  slough  net 
described  above,  stretched  low  across  a  slough  so  that  the  bottom  edge 
barely  cleared  the  water.  Into  this  the  frightened  ducks  were  induced 
to  fly.  They  were  then  secured  by  releasing  the  upper  fastenings  of 
the  net  and  allowing  it  to  fall  over  them. 

There  was  a  family  whose  function  consisted  in  making  ceremonial 
drums.  These  drums,  called  cooo'h,  were  hollowed-out  sycamore  logs 
from  six  to  eight  feet  in  length.  They  were  placed  upside  down  in  the 
dance  house  and  beaten  by  the  drummer  with  his  feet. 

Another  family  had  the  function  of  making  salt  (coki').  The 
salt  was  obtained  from  a  salt  grass  (ivd)  found  growing  in  dry  alka- 
line regions.  A  pit  was  dug  and  the  dried  plant,  mixed  with  salmon 
vertebrae,  was  piled  above  it.  Fire  was  applied,  and  as  the  mixture 
burned,  the  natural  tar  from  the  plant  and  the  salt  with  which  it  was 
crusted  accumulated  in  the  pit.  The  result  was  a  hard  gray-black 
material,  soluble  in  hot  water  and  very  salty  to  the  taste.  It  was  used 
sparingly  for  seasoning  food. 
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The  tara't  making  family  individually  engaged  in  making  cere- 
monial headdresses  called  tara't,  and  feather  belts  called  diya'k.  The 
tara't  was  a  diamond-shaped  texture  worn  high  on  the  forehead  by 
certain  distinguished  men  in  the  hesi  dance.  It  was  fashioned  of 
fine  native  hemp  cord  and  small  red  feathers  from  the  scalp  of  the  red- 
headed woodpecker.  The  feathers  were  treated  individually  and 
tied  into  the  basic  structure  of  cord  so  as  to  present  a  smooth  superior 
surface  of  fine  red  feathers.  The  whole  was  fringed  with  the  black  tips 
of  the  woodpecker's  tail  feathers.  The  diya'k  was  a  belt  about  a  yard 
long  and  from  four  to  eight  inches  wide.  It  was  never  worn  by  any 
but  a  hesi  dancer  and  by  only  the  most  distinguished  of  them.  It  was 
made  in  the  same  technical  manner  as  the  tara't  but  included  the 
weaving  of  fine  feathers  of  various  colors  into  a  color  design.  The 
fine  feathers  used  for  this  purpose,  called  pd,  were  obtained  from  the 
red  scalp  of  the  woodpecker,  the  green  neck  of  the  mallard  duck, 
the  yellow  breast  of  the  robin,  the  blackbird's  breast,  and  the  orange- 
spotted  back  of  the  oriole. 

There  was  a  family  that  was  individually  engaged  in  making  a 
variety  of  large  coiled  baskets,  externally  decorated  with  a  super- 
imposed design  done  in  small  colored  feathers,  the  pd  described  above. 
This  basket,  called  tara'tok,  was  exclusively  used  as  a  ceremonial 
object  to  be  buried  with  the  illustrious  dead. 

There  was  also  a  "canoe-basket"  making  family,  individually  the 
manufacturers  of  large  coiled  baskets  oval  in  shape  used  for  the  same 
purpose  as  the  tara't  o'k. 

All  of  the  above  trade  families  were  functionally  represented  by 
men  only  with  the  exception  of  the  tara'tok  and  the  "canoe  basket" 
families,  which  were  functionally  represented  by  women  only  although 
the  men  shared  the  family  names  (which  have  not  been  determined) 
and  traditional  standing.  Here  as  elsewhere  the  family  functional 
traditions  and  secret  medicines  descended  in  the  male  line.  In  other 
words,  a  woman  did  not  impart  her  technical  methods  and  medicine 
secrets  to  her  daughter  but  to  her  brother's  daughter. 

Shamanistic  families.  Shamans,  excluding  ceremonial  shamans 
(ya'i'tu)  who  did  not  exercise  shamanistic  powers  except  on  ceremonial 
occasions,  were  called  malid'mta.  Shamanism  was  always  the  func- 
tion of  a  shamanistic  family.  A  man,  through  paternal  descent,  in- 
herited certain  charms  and  family  secrets  connected  with  the  practice 
of  shamanism.  This  alone  however  did  not  make  of  him  a  shaman. 
He  must  first  serve  a  long  apprenticeship  under  a  paternal  instructor, 
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himself  a  shaman,  who  used  his  supernatural  powers  to  influence  the 
spirits  to  commune  with  the  novice  and  become  subject  to  the  latter 's 
incantations. 

There  might  be  several  shamanistic  families  in  a  given  village,  each 
absolutely  independent  of  the  others  and  possessing  its  own  peculiar 
ritualistic  secrets  and  medicines.  All  shamans  treated  all  diseases 
and  practiced  "poisoning,"  but  each  shamanistic  family  had  its  own 
methods  and  secret  medicines  for  the  treatment  of  any  given  disease. 
All  shamans  were  men. 

Each  shamanistic  family  held  secret  meetings.  On  these  occasions 
its  members  participated  in  competitive  exhibitions  of  shamanistic 
control  of  the  supernatural.  Two  shamanistic  families,  however,  never 
met  together  for  any  purpose. 

Official  families.  Official  families  were  peculiar  in  that  only  one 
representative  of  a  family  might  at  any  time  exercise  the  family 
function.  Other  non-active  members,  however,  shared  the  family 
name  and  social  prestige.  For  instance,  a  man  might  say  he  belonged 
to  a  ceremonial  song  leader  (cp'ltu)  family  when  as  a  matter  of  fact 
his  father's  brother  was  the  only  ceremonial  song  leader  in  the  family. 
The  official  families  are  included  in  this  classification  because  associated 
with  them  are  found  the  two  fundamental  elements  that  characterize 
the  functional  families,  namely,  paternal  descent  and  inheritance  of 
functional  aids  in  the  form  of  charms  and  secret  medicines.  The 
official  by  use  of  these  coerced  a  supernatural  power  into  lending  him 
aid  and  protection  in  the  exercise  of  his  official  duties.  The  actual 
functional  representatives  of  all  official  families  were  men. 

For  example,  the  hesi  dance  fire  tender,  called  capa"tu,  acquired 
his  office  through  paternal  descent.  Through  inheritance  he  was  the 
possessor  of  a  charm  and  a  secret  medicine  formula,  proper  use  of 
which  insured  him  success  in  the  performing  of  his  fire-tending  duties. 
Other  members  of  his  family,  though  having  no  part  in  the  family 
function,  were  often  called  capa"tu,  and  enjoyed  therefrom  a  certain 
social  distinction. 

Of  like  order  were  the  si'ka  dance  drummer  called  ho'lwa'tu;  the 
ceremonial  shaman  called  ya'i'tu,  whose  duty  it  was  to  supernaturally 
protect  the  life  and  health  of  ceremonial  dancers ;  the  ceremonial  song 
leader,  qo'ltu,  whose  duty  it  was  to  lead  the  singing  at  a  dance. 

In  any  given  village  there  might  be  several  qo'ltu,  but  each  of 
them  represented  a  different  family.  In  that  case  each  singer  family 
had  its  own  medicines  unknown  to  other  singer  families  as  they  were 
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unknown  to  the  public  at  large.  A  qo'ltu  might  sing  the  songs  for 
any  dance  or  ceremony  including  those  belonging  to  ceremonial 
families.  As  he  grew  older  his  stock  of  songs  became  more  fully 
representative  of  all  the  ceremonies. 

Official  families  had  no  names  aside  from  the  functional  name  of 
the  individual  representative. 

The  tribal  chief  was  not  the  representative  of  a  functional  official 
family  as  defined  in  this  discussion.  Though  owing  his  position  to 
paternal  descent,  he  inherited  no  family  charm  or  medicines,  at  least 
not  as  chief. 


DISCUSSION 

Types  of  names.  Each  functional  family  had  a  name,  though  often 
the  family  and  its  individual  members  were  designated  by  the  same 
name.  The  names  fall  into  at  least  two  categories,  descriptive  and 
non-translatable.  The  following  is  a  table  of  functional  family  names 
according  to  type. 

1.  Descriptive  names. 

cape'ntu,  salmon  fishing  family  ("who  drive  fish  into  a  trap"). 
iape'ta,  common  fishing  family  ("fishing  with  a  slough-net"). 
Icapi'-'tu,  arrow  point  making  family  ("one  who  makes  sharp  points"), 
ta'otw,  an  active  member  of  a  ceremonial  family  ("one  who  dances"). 
capa"tu,  hesi  dance  fire  tender  ("one  who  sweats"), 
i/a'i'tw,  ceremonial  shaman  ("one  who  starts  it"). 

2.  Non-translatable  names. 

The  following  are  ceremonial  families  and  their  respective  ceremonies: 
lo'h,  k'aima,  si'Tca,  kv'cu,  to'to. 

3.  Names  of  undetermined  type. 

ho'hca'-tu,  si'Tca  dance  drummer. 

qo'ltu,   ceremonial    song    leader.      (The    agentive    suffix    -ttt    suggests    that 

both  the  above  names  belong  to  the  descriptive  type.) 
malio'mta,   shaman.   (    The   participal   suffix   -ta   makes   it   probable   that 

the  above  name  is  translatable.) 

Family  adoption.  The  claim  to  blood  relationship  between  mem- 
bers of  a  functional  family  was  often  theoretical.  Where  the  family 
was  connected  with  no  functional  tradition  it  included  those  of  actual 
blood  descent  only.  The  functional  family,  however,  often  included 
additional  "kinsmen"  whose  relationship  was  assumed,  not  actual. 
This  assumption  resulted  from  the  practice  of  family  adoption. 
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If  a  shaman,  for  instance,  had  no  near  paternal  relative  upon  whom 
to  bequeath  the  charms  and  secrets  of  his  practice,  or  if  the  proper 
paternal  descendant  lacked  ability  or  interest,  a  youth  with  no  con- 
sanguinary  claim  to  the  privilege  but  credited  with  mental  capabilities 
and  a  receptive  attitude  might  be  selected  by  the  shaman  to  be  his 
successor.  For  this  privilege  the  youth  would  pay  the  adopting  shaman 
a  standardized  sum.  He  would  be  given  a  name  from  the  supply  per- 
taining to  the  shaman's  family,  and  would  then  serve  an  apprentice- 
ship under  his  benefactor's  instruction.  Thenceforth  he  would  be 
considered  a  regular  member  of  that  particular  shamanistic  family,  not 
only  as  the  possessor  of  the  family  charms  and  medicines,  but  as  the 
undisputed  blood  descendant  of  his  predecessor  and  instructor. 

A  ceremonial  family  invariably  adopted  the  ceremonial  shaman, 
ya'i'tu,  who  instructed  the  dancers  and  exerted  his  shamanistic  powers 
to  insure  their  health  and  supernatural  protection  from  evil  forces 
during  a  ceremony.  The  young  shaman,  serving  his  apprenticeship, 
learned  the  secrets  of  his  hereditary  family  and  how  to  control  his 
familiar  spirit.  No  opportunity  to  practice  this  special  power  afforded 
itself,  however,  until  he  was  adopted  into  some  ceremonial  family. 
Then  he  became  familiar  with  new  family  secrets  and  medicines.  With 
the  combined  aid  of  his  shamanistic  charms  and  medicines  and  his 
ceremonial  medicines,  he  coerced  his  familiar  spirit  to  lend  the  dancers 
under  his  charge  skill  and  protection,  or,  if  they  became  sick  during 
a  ceremony,  to  bring  about  their  recovery.  Thus  he  became  popularly 
recognized  as  affiliated  through  blood  descent  not  only  with  his  own 
family  but  also  with  the  family  of  his  adoption. 

Sometimes  a  ceremonial  shaman  of  high  repute  was  adopted  by 
several  ceremonial  families.  He  was  considered  as  one  affiliated  by 
ties  of  consanguinity  to  all  the  families  concerned. 

"Wherever  this  fiction  of  common  descent  existed  it  was  universally 
accepted  by  the  public.  No  distinction  was  recognized  between  heredi- 
tary members  and  adopted  members  of  a  functional  family.  The 
preposterousness  of  such  an  assumption  was  overruled  in  the  popular 
conception  by  weight  of  tradition.  Thus  the  element  of  adoption  in 
no  way  weakened  the  importance  of  paternal  descent  as  a  basic  element 
in  such  institutions.  Descent  might  be  true  or  might  be  fictitious 
but  it  was  always  essential. 

Non-active  members  of  the  functional  family.  A  member  of  a 
functional  family  did  not  always  observe  its  functional  tradition. 
This  of  course  was  always  true  of  the  opposite  sex  where  one  sex 


254  University  of  California  Publications  in  Am.  Arch,  and  Ethn.       [Vol.  13 

dominated  the  function.  It  was  also  true  in  some  cases  within  the 
active  sex,  particularly  among  the  official  and  shamanistic  families. 
It  was  true  to  a  less  degree  of  members  of  ceremonial  and  trade 
families.  The  son  of  a  ceremonial  song  leader,  for  example,  might 
refuse  to  practice  the  traditional  function  of  his  family.  This  was 
often  due  to  such  factors  as  lack  of  talent,  lack  of  interest,  family  dis- 
putes, and  even  bashfulness.  Such  an  individual  would  continue  to 
hold  his  family  name  and  to  share  the  family  prestige.  He  would 
know  the  family's  functional  secrets  but  he  would  waive  the  right  to 
possess  through  inheritance  a  functional  charm.  He  remained  a  family 
member  in  every  sense  except  that  which  involved  the  traditional 
occupation. 

Charms  and  medicines.  In  every  functional  family  the  active 
member  personally  possessed  a  material  charm.  Sometimes  this  charm 
took  the  form  of  a  peculiarly  shaped  object  of  stone  or  wood.  Some- 
times, as  in  the  case  of  a  shaman's  charm,  it  was  actually  though  not 
admittedly  shaped  by  human  hands.  A  member  of  a  salmon  fishing 
family  (cape'ntu)  usually  possessed  as  a  charm  a  stone  mortar  (the 
product  of  a  culture  preceding  or  ancestral  to  that  of  the  historic 
valley  Patwin  who  used  wooden  mortars  exclusively).  This  mortar 
was  believed  to  be  the  drum  of  a  river  spirit  called  k'oto' .  The  mortar 
itself  was  called  k'oto'nocobok  ( <k'oto'no=possessive  form  of  k'ot'o' ; 
cobo'k=drum) .  Before  starting  out  to  fish  for  salmon  the  owner  of 
this  charm  rubbed  his  hands  over  the  stone  while  repeatedly  asking 
the  k'oto'  to  give  him  good  fishing  luck.  When  not  so  used  this  charm 
was  kept  in  concealment.  Some  charms,  on  the  other  hand,  were  worn 
suspended  about  the  neck  upon  functional  occasions. 

A  shaman's  charm,  called  kimi'r  (=  thunder),  was  a  small  object 
of  polished  stone  usually  roundedly  oblong  in  shape  with  a  small  hole 
drilled  through  one  end  by  means  of  which  it  was  strung  and  worn 
suspended  about  the  owner's  neck.  Such  a  stone  was  said  to  be  a 
thunderbolt  and  was  usually  found,  according  to  the  owner,  buried 
in  the  ground  at  the  foot  of  a  tree  that  had  been  struck  by  lightning. 
It  was  said  to  possess  locomotive  power  and  would  always  return  to 
its  rightful  owner  if  stolen  or  lost. 

While  charms  appertaining  to  a  family  function  were  always  the 
property  of  individual  family  members,  family  medicines  were  in- 
variably the  common  property  of  all  active  family  members.  A  family 
member  therefore  personally  inherited  a  charm  but  shared  in  a  common 
group  inheritance  of  family  ritualistic  secrets. 
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Monopoly  of  family  functions.  The  ceremonial,  shamanistic,  and 
official  families  monopolized  their  respective  family  functions  in  that 
they  governed  activities  that  were  not  participated  in  by  outsiders. 
For  example,  no  one  acted  as  fire  tender  at  a  hesi  dance  except  the 
active  representative  of  the  capa"tu  family.  Of  the  trade  families, 
only  those  specializing  in  fishing  and  the  trapping  of  ducks  and  geese 
were  not  monopolistic.  Any  one  might  engage  in  all  kinds  of  fishing 
or  go  duck  or  goose  hunting,  using  the  same  technical  methods 
employed  by  the  fishing  and  trapping  families  if  he  so  desired,  regard- 
less of  lineage.  But  an  active  member  of  a  functional  family  was 
specially  qualified  to  succeed  in  such  pursuits  because  of  his  ability 
to  summon  supernormal  aid.  No  one,  however,  could  make  a  burial 
basket  or  any  other  manufactured  product  of  a  trade  family  unless 
a  member  of  the  required  functional  family. 

Family  functions  and  professionalism.  The  functional  family  can 
not  be  regarded  as  a  professional  group  since  the  activity  in  which 
it  specialized  did  not  assume  the  place  of  a  sole  or  even  chief  occupa- 
tion. Only  at  times  was  the  individual  member  engaged  in  the  tradi- 
tional family  activity.  Commonly  he  was  engaged  in  all  the  general 
pursuits  of  life  customarily  followed  by  the  other  village  inhabitants. 
Even  the  shamans  spent  but  a  relatively  small  part  of  their  time  in 
shamanistic  practice  in  comparison  with  the  day-to-day  routine  of 
general  work  directed  toward  supplying  the  necessities  of  life. 

Group  consciousness.  Group  consciousness  existed  in  every  func- 
tional group.  The  official  families  had  no  elaborate  methods  of  show- 
ing their  group  consciousness.  There  could  be  no  clearly  defined  sur- 
face indications  of  gregariousness  in  this  case  due  to  the  fact  that 
official  families  were  represented  in  their  functions  by  one  man  only. 
Official  gatherings  or  esoteric  ceremonies  were  thus  made  impossible. 
However,  the  fact  that  one  not  an  official  might  claim  membership  in 
a  certain  official  family  and  share  that  family's  social  prestige,  clearly 
shows  the  official  families  to  have  been  self-conscious. 

Ceremonial,  trade,  and  shamanistic  families  were  clearly  group 
conscious.  All  ceremonial  and  shamanistic  families  held  esoteric  cere- 
monies, although  the  information  obtained  regarding  these  ceremonies 
as  yet  consists  chiefly  of  a  mere  affirmative  statement. 

That  trade  families  were  group  conscious  is  evidenced  by  group 
action  in  some  instances,  as  exemplified  by  a  salmon  fishing  family 
exercising  its  family  occupation  as  a  unit,  and  in  all  cases  by  a  tradi- 
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tional  social  status  adhering  to  all  members  of  a  given  trade  family 
whether  or  not  such  members  were  actively  controlled  by  the  family 
tradition.  This  social  status  of  functional  families  seems  not  to  have 
resulted  in  a  pronounced  comparative  valuation  between  such  families 
but  rather  distinguished  a  member  of  any  functional  group  from  an 
individual  not  so  affiliated. 

Exogamy.  Functional  families  were  exogamous  only  in  the  sense 
that  any  kinship  group  was  exogamous.  Blood  relatives,  recognized 
as  such,  were  forbidden  by  custom  to  intermarry.  There  were  how- 
ever no  specific  rules  of  exogamy  differentiating  the  functional  family 
from  a  family  with  no  occupational  traditions. 

Independent  officials.  As  has  been  noted  in  the  case  of  the  chief, 
not  all  official  characters  were  affiliated  with  official  families.  Other 
officials  not  so  affiliated  were  the  war  leader  (hi'noma'tu),  acquiring 
his  office  through  heroic  conduct  in  battle;  the  hesi  dance  general 
manager  {ci'ma'tu),  who  obtained  his  position  through  a  merit  system 
of  selection;  the  head  man  and  chief  ceremonial  figure  {mo'ki)  of  the 
hesi  society  and  ceremony,  also  chosen  because  of  personal  merit. 

The  numerical  problem.  The  large  number  of  families  listed  above 
and  the  high  probability  that  there  were  others  not  recorded  here, 
seems  to  imply  the  former  existence  of  large  village  populations. 
General  John  Bidwell,  one  of  the  first  white  men  to  pass  through  the 
area  described  in  this  paper,  is  credited  with  the  statement  that  in 
1844  there  were  ten  thousand  Indians  in  the  near  vicinity  of  the 
present  site  of  Colusa  city.  This  figure  sounds  impossibly  large  in 
the  light  of  other  information  at  hand.  William  B.  Hyde,  one  of  the 
first  white  settlers  in  Colusa  county,  says  that  the  average  Indian 
village  consisted  of  from  one  hundred  to  four  hundred  men  in  addi- 
tion to  their  women  and  children.  Will  S.  Green,  another  pioneer  of 
Colusa  county,  places  the  combined  populations  of  seven  "Colusa 
Indian"  villages  in  1850  at  one  thousand  individuals.  He  adds,  how- 
ever, that  previous  to  1850  diseases  introduced  by  the  whites  greatly 
reduced  the  native  population.  A  careful  consideration  of  all  the 
available  information  seems  to  foster  the  conclusion  that  a  village  of 
one  thousand  inhabitants  was  an  abnormally  large  one.  A  conservative 
estimate  would  probably  cut  this  figure  in  half  and  fix  the  average 
village  population  at  a  still  lower  figure. 

The  question  then  arises:  How  can  so  many  families  be  adequately 
represented  in  the  average  sized  village?     The  problem  can  not  be 
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fairly  considered  without  more  complete  information.  It  is  desirable 
to  know  whether  the  above  list  of  functional  families  comprises  a 
nearly  complete  or  a  highly  imperfect  percentage  of  the  number  orig- 
inally existent.  If  the  list  as  it  stands  includes  a  majority  of  the 
original  functional  families,  the  problem  is  not  so  difficult  as  it  might 
at  first  seem. 

A  family  might  consist  of  a  large  number  of  individuals.  Again 
it  might  consist  of  only  one  individual,  the  last  of  the  family  line  of 
descent.  A  happy  medium  between  these  two  extremes  probably 
comes  closer  to  the  family  as  it  existed.  Very  few  functional  families 
required  a  large  membership.  Official  families  required  only  one 
member.  The  number  of  individuals  in  a  ceremonial  family  might  be 
very  limited.  For  instance,  but  two  members  of  a  to'to  family  par- 
ticipated in  the  to'to  ceremony.  In  many  cases  one  member  of  a  trade 
family  could  perform  the  family  function. 

Moreover  most  functional  families  existed  singly  in  any  given 
village.  That  is,  a  specific  function,  such  as  a  family  ceremony,  was 
represented  in  a  village  by  only  one  family.  The  only  two  known 
exceptions  to  this  rule  were  the  ceremonial  song  leader  (qo'ltu)  fami- 
lies and  the  shamanistic  (maliz'mXa)  families.  The  number  of  each  of 
these  families  in  a  village  would  logically  depend  upon  the  size  of  the 
village. 

The  practice  of  family  adoption  is  important  in  this  connection. 
If  this  practice  was  as  common  as  the  material  at  hand  seems  to  indi- 
cate one  man  would  often  represent  two  or  more  functional  families. 
This  would  naturally  tend  to  reduce  the  number  of  individuals  required 
to  fairly  represent,  within  a  village,  a  full  list  of  these  families. 

It  should  also  be  noted  that  the  information  upon  which  this  paper 
is  based  does  not  apply  to  one  particular  village  but  to  a  cultural  area 
represented  by  many  villages.  It  is  therefore  not  necessary  to  assume 
that  every  functional  family  was  represented  in  every  village  group. 

CONCLUSIONS 

Shamanism.  The  unanimous  use  of  charms  and  medicines  by  mem- 
bers of  functional  families,  involving  what  might  be  interpreted  as  a 
control  and  use  of  supernatural  agencies,  might  suggest  shamanism. 
An  essential  factor  in  true  shamanism,  however,  is  a  personally 
acquired  power  of  spirit  control  by  the  individual.  This  personal 
element  was  not  an  essential  factor  underlying  the  functional  family. 
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The  ceremonial  shamans  and  the  regular  shamans  represented  the  only 
families  whose  members  had  direct  communication  of  any  kind  with 
the  spirit  world.  Such  power  as  members  of  other  families  possessed 
was  never  personally  acquired  but  obtained  by  means  of  inherited 
charms  and  medicines.  Therefore  the  essential  traits  of  the  family 
are  not  symptomatic  of  shamanism. 

Clans.  Any  grouping  of  individuals  claiming  common  blood 
descent  is  apt  to  suggest  a  totemic  or  clan  system  of  social  organization. 
There  is,  however,  no  trace  among  these  people  of  totemism.  Names, 
mythology,  and  cultural  detail  point  in  quite  another  "direction.  As 
regards  non-totemic  clans,  the  absence  of  patrilocal  residence  of  the 
group  and  of  any  specific  rule  of  exogamy  contributes  to  the  negative 
of  the  question.  The  evidence  will  not  support  an  assumption  of  clan 
organization. 

Types  of  functions.  There  is  no  coherence  in  the  type  of  activity 
concerned.  Official,  ceremonial,  shamanistic,  economic,  and  artistic 
pursuits  were  all  represented. 

Summary.  There  are  two  elements  that  stand  out  predominantly 
in  the  functional  families.  One  element  is  the  high  importance 
ascribed  to  paternal  descent,  whether  real  or  fictitious.  Adoption 
resulted  in  actual  kinship  from  the  native  standpoint.  The  other 
element  is  the  general  recognition  of  the  superimportance  of  super- 
normal assistance  over  technical  training  in  all  manner  of  social  and 
economic  pursuits. 

The  combination  of  these  two  elements  results  in  the  functional 
family.  The  cause  for  such  a  combination  might  very  logically  be  due 
to  the  recognition  of  individual  charms  and  ritualistic  secrets,  possess- 
ing a  potency  of  value  in  some  desirable  activity,  as  personal  property 
inheritable  in  the  paternal  line  of  descent.  Such  a  property  recogni- 
tion would  of  necessity  create  a  functional  family  if  none  had 
previously  existed. 


UNIVERSITY  OF  CALIFORNIA  PUBLICATIONS 

IN 

AMERICAN    ARCHAEOLOGY   AND    ETHNOLOGY 

Vol.  13,  No.  8,  pp.  259-328,  4  maps  in  text  November  21,  1922 


ELEMENTS  OF  CULTURE  IN  NATIVE 
CALIFORNIA 

BY 

A.  L.  KEOEBER 


CONTENTS  page 

Introduction 260 

Arts  of  life 260 

Dress 260 

Houses 264 

The  sweat-house 265 

Boats 267 

Fishing 269 

Bows 271 

Textiles 272 

Pottery 276 

Musical  instruments 277 

Money 278 

Tobacco 280 

Various 281 

Society... ' 283 

Political  organization 283 

The  chief 285 

Social  stratification 287 

Exogamy  and  totemism 287 

Marriage 291 

Various  social  habits 292 

Kinship  taboos 293 

Disposal  of  the  dead 294 

War 296 

Religion  and  knowledge 299 

Shamanism 299 

Cult  religions 304 

The  mourning  anniversary 309 

Girls'  adolescence  ceremony 311 

Boys'  initiations 314 

New  year  observances 315 

Offerings 316 

The  ghost  dance 316 

Calendar 320 

Numeration •. , 324 

MAPS,  TABLES 

Map  1.  Native  Tribes,  Groups,  Districts,  and  Families  of  California  in  1770,  opp.  260 

Map  2.  Disposal  of  the  dead 295 

Map  3.  Ritual  cults 305 

Map  4.  Ghost  dances 321 

Table  1.  The  adolescence  ceremony  for  girls 312 

Table  2.  Ritual  numbers  and  methods  of  numeration 325 


260  University  of  California  Publications  in  Am.  Aroh.  and  Ethn.      [Vol.  13 


INTRODUCTION 

These  pages  are  intended  for  readers  whose  ethnographic  interests 
are  at  once  sufficiently  broad  and  sufficiently  intense  to  absorb  local 
data  presented  in  summarized  fashion.  The  sketch  does  not  endeavor 
a  systematic  presentation  of  the  native  Californian  cultures.  Infor- 
mation that  is  abundant  or  suggestive  in  certain  aspects,  such  as  its 
distributional  significance,  is  outlined  and  discussed.  On  the  other 
hand,  subjects  like  magic  and  ritual  dress  on  which  knowledge  is 
irregular,  miscellaneous,  or  complicated  by  intricate  considerations 
have  been  omitted.  Extra-Californian  comparisons  have  been  insti- 
tuted rather  sparingly.  The  purpose  has  been  not  so  much  to  relate 
California  as  a  unit  to  other  American  cultures,  as  to  outline  the 
internal  relations  of  the  primitive  civilization  of  the  area.  Data  are 
not  cited  in  detail.  Such  as  are  not  to  be  found  in  this  series  of 
publications  and  the  other  literature  on  the  subject  are  taken  from 
a  manuscript  volume  on  the  Indians  of  California  prepared  for  and 
in  possession  of  the  Bureau  of  American  Ethnology;  to  the  courtesy 
of  which  institution  the  issue  of  the  present  discussion  is  due. 

Map  1  shows  the  territory  of  all  the  ethnic  groups  in  California. 


ARTS  OF  LIFE 

DRESS 

The  standard  clothing  of  California,  irrespective  of  cultural  pro- 
vinces, was  a  short  skirt  or  petticoat  for  women,  and  either  nothing 
at  all  for  men  or  a  skin  folded  about  the  hips.  The  breechclout  is 
frequently  mentioned,  but  does  not  seem  to  have  been  aboriginal. 
Sense  of  modesty  among  men  was  slightly  developed.  In  many  parts 
all  men  went  wholly  naked  except  when  the  weather  enforced  pro- 
tection, and  among  all  groups  old  men  appear  to  have  gone  bare  of 
clothing  without  feeling  of  impropriety.  The  women's  skirt  was 
everywhere  in  two  pieces.  A  rather  narrow  apron  was  worn  in  front. 
A  larger  back  piece  extended  around  at  least  to  the  hips  and  fre- 
quently reached  to  meet  the  front  apron.  Its  variable  materials  were 
of  two  kinds :  buckskin  and  plant  fibers.    Local  supply  was  the  chief 
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factor  in  determining  choice.  If  the  garment  was  of  skin,  its  lower 
half  was  slit  into  fringes.  This  allowed  much  greater  freedom  of 
movement,  but  the  decorative  effect  was  also  felt  and  used.  Of  vege- 
table fibers  the  most  frequently  used  was  the  inner  bark  of  trees 
shredded  and  gathered  on  a  cord.  Grass,  tule,  ordinary  cordage,  and 
wrapped  thongs  are  also  reported. 

As  protection  against  rain  and  wind,  both  sexes  donned  a  skin 
blanket.  This  was  either  thrown  over  the  shoulders  like  a  cape,  or 
wrapped  around  the  body,  or  passed  over  one  arm  and  under  the 
other  and  tied  or  secured  in  front.  Sea  otter  furs  made  the  most 
prized  cloak  of  this  type  where  they  could  be  obtained.  Land  otter, 
wild  cat,  deer,  and  almost  every  other  kind  of  fur  was  not  disdained. 
The  woven  blanket  of  strips  of  rabbit  fur  or  bird  skin  sometimes  ren- 
dered service  in  this  connection,  although  also  an  article  of  bedding. 

The  moccasin  which  prevailed  over  central  and  northwestern 
California  was  an  unsoled,  single-piece,  soft  shoe,  with  one  seam  up 
the  front  and  another  up  the  heel.  This  is  the  Yurok,  Hupa,  and 
Miwok  type.  The  front  seam  is  puckered,  but  sometimes  with  neat 
effect.  The  heel  seam  is  sometimes  made  by  a  thong  drawn  through. 
The  Lassik  knew  a  variant  form,  in  which  a  single  seam  from  the  little 
toe  to  the  outer  ankle  sufficed.  The  draw-string  varied :  the  Miwok 
did  without,  the  Lassik  placed  it  in  front  of  the  ankle,  the  Yurok 
followed  the  curious  device  of  having  the  thong,  self-knotted  inside, 
come  out  through  the  sole  near  its  edge,  and  then  lashing  it  over 
instep  and  heel  back  on  itself.  This  is  an  arrangement  that  would 
have  been  distinctly  unpractical  on  the  side  of  wear  had  the  moccasins 
been  put  on  daily  or  for  long  journeys.  Separate  soles  of  rawhide  are 
sometimes  added,  but  old  specimens  are  usually  without,  and  the  idea 
does  not  seem  native.  The  Californian  moccasin  is  rather  higher  than 
that  of  the  Plains  tribes,  and  appears  not  to  have  been  worn  with  its 
ankle  portion  turned  down.  Journeys,  war,  wood  gathering,  are  the 
occasions  mentioned  for  the  donning  of  moccasins ;  as  well  as  cold 
weather,  when  they  were  sometimes  lined  with  grass.  They  were  not 
worn  about  the  village  or  on  ordinary  excursions. 

The  Modoc  and  Klamath  moccasin  stands  apart  through  Eastern 
modification.  It  appears  to  have  been  without  stiff  sole,  but  contains 
three  pieces :  the  sole  and  moccasin  proper,  reaching  barely  to  the 
ankle ;  a  U-shaped  inset  above  the  toes,  prolonged  into  a  loose  tongue 
above ;  and  a  strip  around  the  ankles,  sewed  to  the  edge  of  the  main 
piece,  and  coming  forward  as  far  as  the  tongue.    The  main  piece  has 
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the  two  seams  customary  in  California,  except  that  the  toe  seam  of 
course  extends  only  to  the  bottom  of  the  inset.  The  ankle  piece  can 
be  worn  turned  down  or  up ;  the  drawstring  passes  across  the  front 
of  the  tongue. 

Southern  California  is  a  region  of  sandals ;  but  the  desert  Cahuilla 
wore  a  high  moccasin  for  travel  into  the  mountains.  The  hard  sole 
curls  over  the  thick  but  soft  upper,  and  is  sewed  to  it  from  the  inside 
by  an  invisible  stitch.  The  upper  has  its  single  seam  at  the  back. 
The  front  is  slit  down  to  the  top  of  the  instep,  and  held  together  by 
a  thong  passed  through  the  edges  once  or  twice.  The  appearance  of 
this  moccasin  is  Southwestern,  and  its  structure  nearly  on  the  plan 
of  a  civilized  shoe.    It  reaches  well  up  on  the  calf. 

Moccasins  and  leggings  in  an  openwork  twining  of  tule  fibers  were 
used  in  northeastern  California  and  among  the  Clear  lake  Porno  as 
a  device  for  holding  a  layer  of  soft  grass  against  the  foot. 

The  skin  legging  is  rarer  than  the  moccasin.  It  was  made  for 
special  use,  such  as  travel  through  the  snow. 

In  southern  California,  the  sandal  of  the  Southwest  begins  to 
appear.  In  its  most  characteristic  form  it  consists  of  yucca  fiber, 
apparently  folded  around  a  looped  frame  or  string.  The  Colorado 
river  tribes  have  abandoned  the  use  of  this  form  of  sandal  if  ever 
they  possessed  it.  In  recent  years  they  have  worn  simple  rawhide 
sandals ;  but  their  very  slender  opportunities  to  hunt  render  it  doubt- 
ful whether  this  is  a  type  that  antedates  the  introduction  of  horses 
and  cattle  among  them.  The  Chemehuevi  are  said  to  have  worn  true 
moccasins.    There  is  no  clear  report  of  any  sandal  north  of  Tehachapi. 

The  woman 's  basketry  cap,  a  brimless  cone  or  frustum,  is  generally 
considered  a  device  intended  to  protect  against  the  chafe  of  the 
pack  strap.  That  this  interpretation  is  correct  is  shown  by  the  fact 
that  in  the  south  the  cap  is  worn  chiefly  when  a  load  is  to  be  carried ; 
whereas  in  the  north,  where  custom  demands  the  wearing  of  the  cap 
at  all  ordinary  times,  it  is  occasionally  donned  also  by  men  when  it 
becomes  of  service  to  them  in  the  handling  of  a  dip  net  which  is 
steadied  with  the  head.  The  women's  cap,  however,  is  not  a  generic 
Californian  institution.  In  the  greater  part  of  the  central  area  it  is 
unknown.  Its  northern  and  southern  forms  are  quite  distinct.  Their 
distribution  shows  them  to  be  direct  adjuncts  of  certain  basketry 
techniques.  The  northern  cap  coincides  with  the  Xerophyllum  tenax 
technique  and  is  therefore  always  made  in  overlaid  twining.  The 
range  of  the  southern  cap  appears  to  be  identical  with  that  of  baskets 
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made  on  a  foundation  of  Epicampes  rigens  grass  and  is  thus  a  coiled 
product.  There  can  be  no  question  that  tribes  following  other  basketry 
techniques  possessed  the  ability  to  make  caps ;  but  they  did  not  do  so. 
It  is  curious  that  an  object  of  evident  utilitarian  origin,  more  or  less 
influenced  by  fashion,  should  have  its  distribution  limited  according 
to  the  prevalence  of  basketry  techniques  and  materials. 

Two  minor  varieties  of  the  cap  occur.  Among  the  Chemehuevi  the 
somewhat  peaked,  diagonally-twined  cap  of  the  Great  Basin  Shoshon- 
eans  was  in  use.  From  them  it  had  spread  in  some  measure  to  the 
typical  southern  California  tribes  as  far  as  the  Diegueho.  This  is 
likely  to  have  been  a  comparatively  recent  invasion,  since  the  two 
types  are  found  side  by  side  among  the  same  people — a  condition  con- 
trary to  prevailing  precedent. 

The  Modoc  employ  but  little  overlay  twining,  and  most  of  their 
caps  are  wholly  in  their  regular  technique  of  simple  twining  with  tule 
materials.  The  Modoc  cap  averages  considerably  larger  and  is  more 
distinctly  flat  topped  than  that  of  the  other  northern  Californians. 

Inasmuch  as  woven  caps  and  hats  are  worn  all  along  the  Pacific 
coast  to  Alaska  and  through  a  great  part  of  the  Plateau  and  Great 
Basin  area,  the  two  Californian  tj^pes  are  but  occurrences  in  a  larger 
continuous  area,  and  can  therefore  scarcely  be  interpreted  as  having 
originated  quite  independently.  Rather  is  central  California  to  be 
looked  upon  as  a  tract  that  once  had  and  then  lost  the  cap,  or  possibly 
always  resisted  its  invasion. 

The  hair  net  worn  by  men  clearly  centers  in  the  region  of  the 
Kuksu  religion,  but  its  distribution  seems  most  accurately  described 
as  exclusive  of  that  of  the  woman's  cap.  Thus  the  Kato  probably 
used  the  net  and  not  the  cap,  the  adjacent  Wailaki  reversed  the  habit. 
There  are  a  few  overlappings,  as  among  the  Yokuts,  who  employed 
both  objects.  The  head  net  is  also  reported  for  the  Shasta  of  Shasta 
valley,  but  may  have  penetrated  to  them  with  the  Kuksu  elements 
carried  into  this  region  in  recent  years  by  the  ghost  dance. 
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HOUSES 

The  houses  of  native  California  are  difficult  to  classify  except  in 
summary  fashion.  The  extreme  forms  are  well  differentiated,  but  are 
all  connected  by  transitions.  The  frame  house  of  the  Yurok  and 
Hupa  is  a  definite  type  whose  affinity  with  the  larger  plank  house  of 
the  North  Pacific  coast  is  sufficiently  evident.  Southward  and  east- 
ward from  the  Yurok  this  house  becomes  smaller  and  more  rudely 
made.  Bark  begins  to  replace  the  split  or  hewn  planks,  and  before 
long  a  conical  form  made  wholly  of  bark  slabs  is  attained.  This  in 
turn,  if  provided  with  a  center  post,  need  only  be  covered  with  earth 
to  serve  as  the  simple  prototype  of  the  large  semi-subterranean  house 
of  the  Sacramento  valley.  Again,  the  bark  is  often  partly  replaced 
by  poles  and  sticks.  If  these  are  covered  with  thatch,  we  have  a 
simple  form  of  the  conical  brush  house.  This  in  turn  also  attains  the 
rectangular  form  characteristic  of  the  perfect  form  of  plank  house, 
but  in  other  cases  is  made  oval  or  round  and  domed,  as  among  the 
Chumash.  In  this  event  it  differs  from  the  semi-subterranean  house 
only  in  the  lack  of  earth  covering  and  its  consequent  lighter  construc- 
tion. A  further  transition  is  afforded  by  the  fact  that  the  earth  house 
almost  invariably  has  foliage  of  some  kind  as  its  topmost  covering 
immediately  below  the  earth  surfacing.  The  brush  house  is  often 
dug  out  a  short  distance.  The  Chumash  threw  the  earth  from  the 
excavation  up  against  the  walls  for  a  few  feet.  The  earth  covered 
house  proper  is  only  a  little  deeper  and  has  the  covering  extending 
all  the  way  over. 

Neither  shape,  skeleton  structure,  nor  materials,  therefore,  offer 
a  satisfactory  basis  for  the  distinction  of  sharp  types.  A  classification 
that  would  be  of  value  would  have  to  rest  on  minute  analysis,  preceded 
in  many  cases  by  more  accurate  information  than  is  now  available. 
Among  numerous  tribes  the  old  types  of  houses  have  long  since  gone 
out  of  use.  Among  most  of  the  remainder  they  have  been  at  least 
partly  modified,  and  the  majority  of  early  descriptions  are  too  sum- 
mary to  be  of  great  service. 

Nor  does  a  consideration  of  the  distribution  of  house  forms  hold 
much  present  promise  of  fuller  understanding.  The  earth  covered 
house  was  made  from  the  Modoc,  Achomawi,  and  Yuki  south  to  the 
Miwok ;  then  again  in  the  extreme  part  of  southern  California.  The 
bark  house  is  found  chiefly  among  mountain  tribes,  but  no  very  close 
correlation  with  topography  appears.    The  well  fashioned  plank  house 
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is  definitely  to  be  associated  with  the  northwestern  culture.  The  earth 
lodge  of  the  Sacramento  valley  region  is  evidently  connected  with  the 
Kuksu  religion  on  one  side,  since  the  southward  limits  of  distribution 
of  the  two  appear  to  coincide.  Northward,  however,  this  form  of 
house  extends  considerably  beyond  the  cult.  The  southern  earth 
lodge  probably  has  the  center  of  its  distribution  among  the  Colorado 
river  tribes.  It  appears  to  have  penetrated  somewhat  farther  west 
than  the  religious  influences  emanating  from  this  district. 

From  the  Chumash  to  the  southern  valley  Yokuts,  communal 
houses  were  in  use.  Yet  the  larger  specimens  of  the  earth  lodges  of 
the  Sacramento  valley  district  must  also  have  sheltered  more  people 
than  we  reckon  to  a  family ;  and  the  same  is  true  of  the  thatched  houses 
of  the  Porno. 

As  regards  affiliations  outside  of  California,  there  is  the  same 
uncertainty.  Are  we  to  reckon  the  semi-subterranean  house  of  interior 
British  Columbia  as  one  in  type  with  the  Navaho  hogan  simply  because 
the  two  are  roofed  with  earth ;  or  is  the  hogan  essentially  of  the  type 
of  the -plains  tepee  by  reason  of  its  conical  shape  and  tripod  founda- 
tion? Until  such  broader  problems  are  answered,  it  would  scarcely 
be  sound  to  attempt  a  definitive  classification  of  the  dwellings  of 
aboriginal  California. 

The  separate  hut  for  the  woman  in  her  periodical  illness  seems 
to  be  a  northern  Calif ornian  institution.  Information  is  irregular, 
but  the  groups  who  affirm  that  they  formerly  erected  such  structures 
are  the  Yurok,  Karok,  Hupa ;  probably  the  other  northwestern  tribes ; 
the  Shasta  and  Modoc ;  the  northern  Maidu ;  and  apparently  the 
Porno.  The  Yuki  and  Sinkyone  deny  the  practice,  but  their  geo- 
graphical situation  renders  unconfirmed  negative  statements  somewhat 
doubtful.  South  of  the  Golden  Gate,  there  is  no  clear  reference  to 
separate  huts  for  women  except  among  the  Luiseiio,  and  the  Yokuts 
specifically  state  that  they  did  not  build  them. 

THE  SWEAT-HOUSE 

The  sweat-house  is  a  typical  Californian  institution  if  there  is 
any ;  yet  it  was  not  in  universal  use.  The  Colorado  river  tribes  lacked 
it  or  any  substitute ;  and  a  want  of  reference  to  the  structure  among 
a  series  of  Shonhonean  desert  tribes,  such  as  the  Chemehuevi  and  the 
eastern  Mono,  indicates  that  these  must  perhaps  be  joined  to  the  agri- 
cultural Yumans  in  this  respect;  although  an  earth  sweat-house  is 
reported  from  the  Panamint.    The  non-use  of  the  sweat-house  among 
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the  Yuma  and  Mohave  appears  to  be  of  rather  weighty  historical 
significance,  since  on  their  eastern  side  the  edifice  was  made  by  the 
nomadic  tribes  of  the  Southwest,  and  a  related  type — the  kiva  or 
estufa — is  important  among  the  Pueblos. 

The  Californian  sweat-house  is  an  institution  of  daily,  not  occa- 
sional, service.  It  serves  a  habit,  not  a  medicinal  treatment ;  it 
enters  into  ceremony  indirectly  rather  than  specifically  as  a  means 
of  purification.  It  is  the  assembly  of  the  men,  and  often  their  sleeping 
quarters.  It  thus  comes  to  fulfill  many  of  the  functions  of  a  club ; 
but  is  not  to  be  construed  as  such,  since  ownership  or  kinship  or 
friendship,  not  membership,  determines  admission;  and  there  is  no 
act  of  initiation. 

In  line  with  these  characteristics,  the  California  sweathouse  was 
a  structure,  not  a  few  boughs  over  which  a  blanket  was  thrown  before 
entry.  It  was  earth-covered;  except  in  the  northwest,  where  an 
abundance  of  planks  roofed  a  deep  pit.  In  either  case  a  substantial 
construction  was  requisite.  A  center  post  was  often  set  up :  logs  and 
poles  at  any  rate  had  to  be  employed. 

Warmth  was  produced  directly  by  fire,  never  by  steam  generated 
by  heated  stones.  While  the  smoke  was  densest,  the  inmates  lay  close 
to  the  floor.  Women  were  never  admitted,  except  here  and  there  on 
special  ceremonial  occasions,  when  sweating  became  a  subsidiary 
feature  or  was  wholly  omitted. 

In  general,  the  sweat-house  was  somewhat  smaller  than  the  living 
house.  This  holds  of  the  northwestern  tribes,  the  Yokuts,  and  the 
groups  of  southern  California.  In  the  region  of  the  Kuksu  religion, 
the  dance  house  or  ceremonial  assembly  chamber — built  much  like  the 
sweat-house  elsewhere  but  on  a  far  ampler  scale — has  come  to  be 
known  as  "sweat-house"  among  both  Indians  and  whites.  It  is  not 
likely  that  this  large  structure  ever  really  replaced  the  true  sweat- 
house  in  and  about  the  Sacramento  valley.  The  two  may  generally 
have  existed  side  by  side,  as  is  known  to  have  been  the  case  among 
the  Porno  and  Patwin,  but  the  smaller  edifice  have  lost  its  proper 
identity  in  description  under  the  unfortunate  looseness  of  nomen- 
clature ;  much  as  among  tribes  like  the  Yana,  the  Indians  now  speak 
of  "sweat-houses"  inhabited  by  families.  Some  careful  because 
belated  inquiries  remain  to  be  made  to  dispel  the  uncertainty  in  this 
matter.  It  would  seem  that  in  the  Sacramento  valley  region  there 
were  three  sizes  of  earth-covered  structures:  the  large  dance  house, 
the  moderately  spaced  living  house,  and  the  small  sweat-house  proper. 
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In  extreme  northeastern  California  the  Plains  form  of  sweat- 
house  has  obtained  a  foothold :  a  small  dome  of  willows  covered  with 
mats,  large  enough  for  a  few  men  to  sit  up  in,  heated  by  steam.  This 
is  established  for  the  Modoc,  while  less  complete  descriptions  suggest 
the  same  for  the  Shasta,  Achomawi,  and  Washo;  but  among  at  least 
some  of  these  groups  the  steam  sweat-house  is  of  modern  introduction. 

It  is  notable  that  there  is  no  indication  of  any  fusion  or  hybridiza- 
tion of  the  Californian  and  the  Eastern  types  of  sweat-house  even 
in  the  region  where  they  border.  This  condition  is  typical  of  cultural 
phenomena  in  native  America,  and  probably  throughout  the  world, 
as  soon  as  they  are  viewed  distributionally  rather  than  in  their 
developmental  sequence.  Civilizations  shade  by  endless  transitions. 
Their  elements  wander  randomly,  as  it  seems,  with  little  reference 
to  the  circumstances  of  their  origin.  But  analogous  or  logically 
equivalent  elements  exclude  each  other  far  more  often  than  they 
intergrade. 

BOATS 

Native  California  used  two  types  of  boat — the  wooden  canoe  and 
the  tule  balsa,  a  shaped  raft  of  rushes.  Their  use  tends  to  be  exclusive 
without  becoming  fully  so.  Their  distribution  is  determined  by  cul- 
tural more  than  by  physiographic  factors. 

The  northwestern  canoe  was  employed  on  Humboldt  bay  and 
along  the  open,  rocky  coast  to  the  north,  but  its  shape  as  well  as  range 
indicate  it  to  have  been  devised  for  river  use.  It  was  dug  out  of 
half  a  redwood  log,  was  square  ended,  round  bottomed,  of  heavy  pro- 
portions, but  nicely  finished  with  recurved  gunwales  and  carved-out 
seat.  A  similar  if  not  identical  boat  was  used  on  the  southern  Oregon 
coast  beyond  the  range  of  the  redwood  tree.  The  southern  limit  is 
marked  by  Cape  Mendocino  and  the  navigable  waters  of  Eel  river. 
Inland,  the  Karok  and  Hupa  regularly  used  canoes  of  Yurok  manu- 
facture, and  occasional  examples  were  sold  as  far  upstream  as  the 
Shasta. 

The  southern  California  canoe  was  a  seagoing  vessel,  indispensable 
to  the  Shoshonean  and  Chumash  islanders  of  the  Santa  Barbara  group, 
and  considerably  employed  also  by  the  mainlanders  of  the  shore  from 
Point  Concepcion  and  probably  San  Luis  Obispo  as  far  south  as  San 
Diego.  It  was  usually  of  lashed  planks,  either  because  solid  timber 
for  dugouts  was  scant,  or  because  dexterity  in  woodworking  rendered 


268  University  of  California  Publications  in  Am.  Arch,  and  Ethn.      [Vol.  13 

a  carpentered  construction  less  laborious.  A  dugout  form  seems  also 
to  have  been  known,  and  perhaps  prevailed  among  the  manually 
clumsier  tribes  toward  San  Diego.  A  double-bladed  paddle  was  used. 
The  southern  California  canoe  was  purely  maritime.  There  were  no 
navigable  rivers,  and  on  the  few  sheltered  bays  and  lagoons  the  balsa 
was  sufficient  and  generally  employed.  The  size  of  this  canoe  was 
not  great,  the  beam  probably  narrow,  and  the  construction  light ;  but 
the  sea  is  normally  calm  in  southern  California  and  one  side  of  the 
islands  almost  always  sheltered. 

A  third  type  of  canoe  had  a  limited  distribution  in  favorable 
localities  in  northern  California,  ranging  about  as  far  as  overlay 
twining,  and  evidently  formed  part  of  the  technological  culture  char- 
acteristic of  this  region.  A  historical  community  of  origin  with  the 
northwestern  redwood  canoe  is  indubitable,  but  it  is  less  clear  whether 
the  northeastern  canoe  represents  the  original  type  from  which  the 
northwestern  developed  as  a  specialization,  or  whether  the  latter  is 
the  result  of  coastal  influences  from  the  north,  and  the  northeastern 
form  a  deteriorated  marginal  extension.  This  northeastern  canoe  was 
of  pine  or  cedar  or  fir,  burned  and  chopped  out,  narrow  of  beam,  with- 
out definite  shape.  It  was  made  by  the  Shasta,  Modoc,  Atsugewi, 
Achomawi,  and  northernmost  Maidu. 

The  balsa  or  rush  raft  had  a  nearly  universal  distribution,  so  far 
as  drainage  conditions  permitted ;  the  only  groups  that  wholly  rejected 
it  in  favor  of  the  canoe  being  the  Chumash  and  the  northwestern 
tribes.  It  is  reported  from  the  Modoc,  Achomawi,  Northern  Paiute, 
Wintun,  Maidu,  Porno,  Costanoans,  Yokuts,  Tubatulabal,  Luiseiio, 
Diegueno,  and  Colorado  river  tribes.  For  river  crossing,  a  bundle 
or  group  of  bundles  of  tules  sufficed.  On  large  lakes  and  bays  well- 
shaped  vessels,  with  pointed  and  elevated  prow  and  raised  sides,  were 
often  navigated  with  paddles.  The  balsa  does  not  appear  to  have 
been  in  use  north  of  California,  but  it  was  known  in  Mexico,  and 
probably  has  a  continuous  distribution,  except  for  gaps  due  to  negative 
environment,  into  South  America. 

The  balsa  was  most  often  poled;  but  in  the  deep  waters  of  San 
Francisco  bay  the  Costanoans  propelled  it  with  the  same  double- 
bladed  paddle  that  was  used  with  the  canoe  of  the  coast  and  archi- 
pelago of  southern  California,  whence  the  less  skilful  northerners  may 
be  assumed  to  have  derived  the  implement.  The  double  paddle  is 
extremely  rare  in  America;  like  the  "Mediterranean"  type  of  arrow 
release,   it   appears   to  have   been  recorded   only   from   the   eastern 
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Eskimo.  The  Porno  of  Clear  lake  used  a  single  paddle  with  short 
broad  blade.  The  canoe  paddle  of  the  northwestern  tribes  is  long,  nar- 
row, and  heavy,  having  to  serve  both  as  pole  and  as  oar;  that  of  the 
Klamath  and  Modoc,  whose  lake  waters  were  currentless,  is  of  more 
normal  shape.  Whether  or  not  the  southerners  employed  the  one- 
bladed  paddle  in  addition  to  the  double-ended  one,  does  not  seem  to 
be  known. 

The  occurrence  of  the  double-bladed  paddle  militates  against  the 
supposition  that  the  Chumash  plank  canoe  might  be  of  Oceanic  origin. 
It  would  be  strange  if  the  boat — minus  the  outrigger— could  be  derived 
from  the  central  Pacific,  its  paddle  from  the  Arctic.  Both  look  like 
local  inventions. 

Except  for  Drake's  reference  to  canoes  among  the  Coast  Miwok — 
perhaps  to  be  understood  as  balsas — there  is  no  evidence  that  any  form 
of  boat  was  in  use  on  the  ocean  from  the  Golden  Gate  to  Cape  Mendo- 
cino. A  few  logs  were  occasionally  lashed  into  a  rude  raft  when  seal 
or  mussel  rocks  were  to  be  visited. 

A  number  of  interior  groups  ferried  goods,  children,  and  perhaps 
even  women  across  swollen  streams  in  large  baskets  or — in  the  south 
— pots.  Swimming  men  propelled  and  guarded  the  little  vessels.  This 
custom  is  established  for  the  Yuki,  Yokuts,  and  Mohave,  and  was  no 
doubt  participated  in  by  other  tribes. 

FISHING 

In  fresh  water  and  still  bays,  fish  are  more  successfully  taken  by 
rude  people  with  nets  or  weirs  or  poison  than  by  line.  Fish  hooks  are 
therefore  employed  only  occasionally.  This  is  the  case  in  California. 
There  was  probably  no  group  that  was  ignorant  of  the  fish  hook, 
but  one  hears  little  of  its  use.  The  one  exception  was  on  the  southern 
coast,  where  deep  water  appears  to  have  restricted  the  use  of  nets. 
The  prevalent  hook  in  this  region  was  a  single  curved  piece  cut  out 
of  haliotis  shell.  Elsewhere  the  hook  was  in  use  chiefly  for  fishing  in 
the  larger  lakes,  and  in  the  higher  mountains  where  trout  were  taken. 
It  consisted  most  commonly  of  a  wooden  shank  with  a  pointed  bone 
lashed  backward  on  it  at  an  angle  of  45  degrees  or  less.  Sometimes 
two  such  bones  projected  on  opposite  sides.  The  gorget,  a  straight 
bone  sharpened  on  both  ends  and  suspended  from  a  string  in  its 
middle,  is  reported  from  the  Modoc,  but  is  likely  to  have  had  a  wider 
distribution. 
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The  harpoon  was  probably  known  to  every  group  in  California 
whose  territory  contained  sufficient  bodies  of  water.  The  Colorado 
river  tribes  provide  the  only  exception :  the  stream  is  too  murky  for  the 
harpoon.  The  type  of  implement  is  everywhere  substantially  identi- 
cal. The  shaft,  being  intended  for  thrusting  and  not  throwing,  is  long 
and  slender.  The  foreshaft  is  usually  double,  one  prong  being  slightly 
longer  than  the  other,  presumably  because  the  stroke  is  most  commonly 
delivered  at  an  angle  to  the  bottom.  The  toggle  heads  are  small,  of 
bone  and  wood  tightly  wrapped  with  string  and  pitched.  The  socket 
is  most  frequently  in  or  near  the  end.  The  string  leaving  the  head 
at  or  near  the  middle,  the  socket  end  serves  as  a  barb.  This  rather 
rude  device  is  sufficient  because  the  harpoon  is  rarely  employed  for 
game  larger  than  a  salmon.  The  lines  are  short  and  fastened  to  the 
spear. 

A  heavier  harpoon  which  was  perhaps  hurled  was  used  by  the 
northwestern-  coast  tribes  for  taking  sea  lions.  Only  the  heads  have 
been  preserved.  These  are  of  bone  or  antler  and  possess  a  true  barb 
as  well  as  socket. 

A  single  example  of  a  Chumash  sealing  harpoon  has  been  pre- 
served. This  has  a  detachable  foreshaft  of  wood,  set  in  a  socket  of 
the  main  shaft,  and  tipped  with  a  non-detachable  flint  blade  and  a 
bone  barb  that  is  lashed  and  asphalted  on  immediately  behind  the 
blade. 

There  is  one  record  of  the  spear  thrower:  also  a  specimen  from 
the  Chumash.  This  is  of  wood  and  is  remarkable  for  its  excessively 
short,  broad,  and  unwieldy  shape.  It  is  probably  authentic,  but  its 
entire  uniqueness  renders  caution  necessary  in  drawing  inferences 
from  this  solitary  example. 

The  seine  for  surrounding  fish,  the  stretched  gill  net,  and  the  dip 
net  were  known  to  all  the  Californians,  although  many  groups  had 
occasion  to  use  only  certain  varieties.  The  form  and  size  of  the 
dip  net  of  course  differed  according  as  it  was  used  in  large  or  small 
streams,  in  the  surf  or  in  standing  waters.  The  two  commonest  forms 
of  frame  were  a  semicircular  hoop  bisected  by  the  handle,  and  two 
long  diverging  poles  crossed  and  braced  in  the  angle.  A  kite-shaped 
frame  was  sometimes  employed  for  scooping.  Nets  without  poles  had 
floats  of  wood  or  tule  stems.  The  sinkers  were  grooved  or  nicked 
stones,  the  commonest  type  of  all  being  a  flat  beach  pebble  notched  on 
opposite  edges  to  prevent  the  string  slipping.     Perforated  stones  are 
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known  to  have  been  used  as  net  sinkers  only  in  northwestern  Califor- 
nia and  even  there  they  occur  by  the  side  of  the  grooved  variety. 
They  are  usually  distinguishable  without  difficulty  from  the  perforated 
stone  of  southern  and  central  California  which  served  as  a  digging 
stick  weight,  by  the  fact  that  their  perforation  is  normally  not  in  the 
middle.  The  northwesterners  also  availed  themselves  of  naturally 
perforated  stones. 

Fish  poison  was  fed  into  small  streams  and  pools  by  a  number  of 
tribes:  the  Porno,  Yokuts,  and  Luiseno  are  specified,  which  indicates 
that  the  practice  was  widely  spread.  Buckeyes  and  soaproot  (Chloro- 
galum)  as  well  as  other  plants  were  employed. 

BOWS 

The  bow  was  self,  long,  and  narrow  in  the  south,  sinew-backed, 
somewhat  shorter,  thin,  and  broad  in  northern  and  central  Califor- 
nia. Of  course  light  unbacked  bows  were  used  for  small  game  and 
by  boys  everywhere.  The  material  varied  locally.  In  the  northwest, 
the  bow  was  of  yew  and  shorter  and  flatter  than  anywhere  else ;  the 
wood  was  pared  down  to  little  greater  thickness  than  the  sinew,  the 
edge  was  sharp,  and  the  grip  much  pinched.  Good  bows  of  course 
quickly  went  out  of  use  before  firearms,  so  that  .few  examples  have 
been  preserved  anywhere  except  low-grade  modern  pieces  intended 
for  birds  and  rabbits.  But  sinew  backing  is  reported  southward  to 
the  Yokuts  and  Panamint,  so  that  the  Tehachapi  range  may  be  set 
as  the  limit.  The  Yokuts  name  of  the  Kitanemuk  meant  "large 
bows."  This  group  therefore  is  likely  to  have  used  the  southern  self 
bow.  On  the  other  hand,  a  specimen  attributed  to  the  Chumash  is 
sinew-backed,  thong-wound  in  the  middle,  and  has  a  three-ply  sinew 
cord.  As  the  piece  is  narrower  than  the  northern  bows  and  the  wood 
does  not  seem  to  be  yew,  the  attribution  is  probably  correct. 

The  arrow  was  normally  two-pieced,  its  head  most  frequently  of 
obsidian,  which  works  finer  and  smaller  as  well  as  sharper  than  flint. 
The  butt  end  of  the  point  was  frequently  notched  for  a  sinew  lashing. 
The  foreshaft  was  generally  set  into  the  main  shaft.  For  small  game 
shot  at  close  range  one-piece  arrows  frequently  sufficed :  the  stone 
head  was  also  omitted,  or  replaced  by  a  blunted  wooden  point.  Cane 
was  used  as  main  shaft  wherever  it  was  available,  but  nowhere 
exclusively.  From  the  Yokuts  south  to  the  Yuma  the  typical  fighting 
arrow  was  a  simple  wooden  shaft  without  head,  quantity  rather  than 
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effectiveness  of  ammunition  appearing  the  desideratum.  The  same 
tribes,  however,  often  tipped  their  cane  deer-arrows  with  stone. 

The  arrow  release  has  been  described  for  but  three  groups.  None 
of  these  holds  agrees,  and  two  are  virtually  new  for  America.  The 
Maidu  release  is  the  primary  one,  the  Yahi  a  modification  of  the 
Mongolian,  the  Luiseno  the  pure  Mediterranean,  hitherto  attributed 
in  the  new  world  only  to  the  Eskimo.  This  remarkable  variety  in 
detail  is  characteristic  of  California. 

The  arrow  was  bent  straight  in  a  hole  cut  through  a  slab  of  wood, 
and  polished  with  Equisetum  or  in  two  grooved  pieces  of  sandstone 
in  the  north.  The  southern  straightener  and  polisher  is  determined 
by  the  cane  arrow :  a  transversely  grooved  rectangle  of  steatite  set 
by  the  fire.  This  Southwestern  form  extends  north  at  least  to  the 
Yokuts;  the  Maidu  possessed  it  in  somewhat  aberrant  form. 

TEXTILES 

Basketry  is  unquestionably  the  most  developed  art  in  California, 
so  that  it  is  of  interest  that  the  principle  which  chiefly  emerges  in 
connection  with  the  art  is  that  its  growth  has  been  in  the  form  of 
what  ethnologists  are  wont  to  name  "complexes."  That  is  to  say, 
materials,  processes,  forms,  and  uses  which  abstractly  considered  bear 
no  intrinsic  relation  to  one  another,  or  only  a  slight  relation,  are  in 
fact  bound  up  in  a  unit.  A  series  of  tribes  employs  the  same  forms, 
substances,  and  techniques ;  when  a  group  is  reached  which  abandons 
one  of  these  factors,  it  abandons  most  or  all  of  them,  and  follows  a 
characteristically  different  art. 

This  is  particularly  clear  of  the  basketry  of  northernmost  Califor- 
nia. At  first  sight  this  art  seems  to  be  distinguished  chiefly  by  the 
outstanding  fact  that  it  knows  no  coiling  processes.  Its  southern 
line  of  demarcation  runs  between  the  Sinkyone  and  Kato,  the  Wailaki 
and  Yuki,  through  Wintun  and  Yana  territory  at  points  that  have 
not  been  determined  with  certainty,  and  between  the  Achomawi  (or 
more  strictly  the  Atsugewi)  and  the  Maidu.  Northward  it  extends 
far  into  Oregon  west  of  the  Cascades.  The  Klamath  and  Modoc  do 
not  adhere  to  it,  although  their  industry  is  a  related  one. 

Further  examination  reveals  a  considerable  number  of  other  traits 
that  are  universally  followed  by  the  tribes  in  the  region  in  question. 
"Wicker  and  checker  work,  which  have  no  connection  with  coiling,  are 
also  not  made.    Of  the  numerous  varieties  of  twining,  the  plain  weave 
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is  substantially  the  only  one  employed,  with  some  use  of  subsidiary 
strengthening  in  narrow  belts  of  three-strand  twining.  The  diagonal 
twine  is  known,  but  practiced  only  sporadically.  Decoration  is  wholly 
in  overlay  twining,  each  weft  strand  being  faced  with  a  colored  one. 
The  materials  of  this  basketry  are  hazel  shoots  for  warp,  conifer  roots 
for  weft,  and  Xerophyllum,  Adicmtum,  and  alder-dyed  W '  oodwardia 
for  white,  black,  and  red  patterns  respectively.  All  these  plants 
appear  to  grow  some  distance  south  of  the  range  of  this  basketry.  At 
least  in  some  places  to  the  south  they  are  undoubtedly  sufficiently 
abundant  to  serve  as  materials.  The  limit  of  distribution  of  the  art 
can  therefore  not  be  ascribed  to  botanical  causes.  Similarly,  there 
is  no  easily  seen  reason  why  people  should  stop  wearing  basketry  caps 
and  pounding  acorns  in  a  basketry  hopper  because  their  materials  or 
technique  have  become  different.  That  they  do,  evidences  the  strength 
of  this  particular  complex. 

In  southern  California  a  definite  type  of  basket  ware  is  adhered 
to  with  nearly  equal  rigidity.  The  typical  technique  here  is  coiling, 
normally  on  a  foundation  of  straws  of  Epicampes  grass.  The  sewing 
material  is  sumac  or  Juncus.  Twined  ware  is  subsidiary,  is  roughly 
done,  and  is  made  wholly  in  Juncus — a  material  that,  used  alone, 
forbids  any  considerable  degree  of  finish.  Here  again  the  basketry 
cap  and  the  mortar  hopper  appear  but  are  limited  toward  the  north 
by  the  range  of  the  technique. 

From  southern  California  proper  this  basketry  has  penetrated  to 
the  southerly  Yokuts  and  the  adjacent  Shoshonean  tribes.  Chumash 
ware  also  belongs  to  the  same  type,  although  it  often  substitutes 
Juncus  for  the  Epicampes  grass  and  sometimes  uses  willow.  Both 
the  Chumash  and  the  Yokuts  and  Shoshoneans  in  and  north  of  the 
Tehachapi  mountains  have  developed  one  characteristic  form  not 
found  in  southern  California  proper :  the  shouldered  basket  with  con- 
stricted neck.  This  is  represented  in- the  south  by  a  simpler  form,  a 
small  globular  basket.  The  extreme  development  of  the  "bottle- 
neck" type  is  found  among  the  Yokuts,  Kawaiisu,  and  Tiibatulabal. 
The  Chumash  on  the  one  side,  and  the  willow-using  Chemehuevi  on 
the  other,  round  the  shoulders  of  these  vessels  so  as  to  show  a  partial 
transition  to  the  southern  California  prototype. 

The  Colorado  river  tribes  slight  basketry  to  a  very  unusual  degree. 
They  make  a  few  rude  trays  and  fish  traps.  The  majority  of  their 
baskets  they  seem  always  to  have  acquired  in  trade  from  their  neigh- 
bors.   Their  neglect  of  the  art  recalls  its  similar  low  condition  among 
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the  Pueblos,  but  is  even  more  pronounced.  Pottery  making  and  agri- 
culture seem  to  be  the  influences  most  largely  responsible. 

Central  California  from  the  Yuki  and  Maidu  to  the  Yokuts  is  an 
area  in  which  coiling  and  twining  occur  side  by  side.  There  are  prob- 
ably more  twined  baskets  made,  but  they  are  manufactured  for 
rougher  usage  and  more  often  undecorated.  Show  pieces  are  usually 
coiled.  The  characteristic  technique  is  therefore  perhaps  coiling,  but 
the  two  processes  nearly  balance.  The  materials  are  not  so  uniform 
as  in  the  north  or  south.  The  most  characteristic  plant  is  perhaps  the 
redbud,  Cercis  occidentalis,  which  furnishes  the  red  and  often  the 
white  surface  of  coiled  vessels  and  is  used  in  twining  also.  The  most 
common  techniques  are  coiling  with  triple  foundation  and  plain  twin- 
ing. Diagonal  twining  is  however  more  or  less  followed,  and  lattice 
twining,  single-rod  coiling,  and  wicker  work  all  have  at  least  a  local 
distribution.  Twining  with  overlay  is  never  practiced.  Forms  are 
variable,  but  not  to  any  notable  extent.  Oval  baskets  are  made  in  the 
Porno  region,  and  occasionally  elsewhere,  but  there  is  no  shape  of  so 
pronounced  a  character  as  the  southern  Yokuts  bottleneck. 

A  number  of  local  basketry  arts  have  grown  in  central  California 
on  this  generic  foundation.  The  most  complicated  of  these  is  that 
of  the  Porno  and  their  immediate  neighbors,  who  have  developed 
feather-covering,  lattice-twining,  checker-work,  single-rod  coiling,  the 
mortar  hopper,  and  several  other  specializations.  It  may  be  added 
that  the  Porno  appear  to  be  the  only  central  Californian  group  that 
habitually  make  twined  baskets  with  patterns. 

Another  definite  center  of  development  includes  the  Washo  and  in 
some  measure  the  Miwok.  Both  of  these  groups  practice  single-rod 
coiling  and  have  evolved  a  distinctive  style  of  ornamentation  char- 
acterized by  a  certain  lightness  of  decorative  touch.  This  ware,  how- 
ever, shades  off  to  the  south  into  Yokuts  basketry  with  its  southern 
California  affiliations,  and  to  the  north  into  Maidu  ware. 

The  latter  in  its  pure  form  is  readily  distinguished  from  Miwok 
as  well  as  Porno  basketry,  but  presents  few  positive  peculiarities. 

Costanoan  and  Salinan  baskets  perished  so  completely  that  no 
very  definite  idea  of  them  can  be  formed.  It  is  unlikely  that  any  very 
marked  local  type  prevailed  in  this  region,  and  yet  there  are  almost 
certain  to  have  been  some  peculiarities. 

The  Yuki,  wedged  in  between  the  Porno  and  tribes  that  followed 
the  northern  California  twining,  make  a  coiled  ware  which  with  all 
its  simplicity  cannot  be  confounded  with  that  of  any  other  group  in 
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California;  this  in  spite  of  the  general  lack  of  advancement  which 
pervades  their  culture. 

It  thus  appears  that  we  may  infer  that  a  single  style  and  type 
underlies  the  basketry  of  the  whole  of  central  California ;  that  this 
has  undergone  numerous  local  diversifications  due  only  in  part  to 
the  materials  available,  and  extending  on  the  other  hand  into  its 
purely  decorative  aspects;  and  that  the  most  active  and  proficient  of 
these  local  superstructures  was  that  for  which  the  Porno  were  respon- 
sible, their  creation,  however,  differing  only  in  degree  from  those 
which  resulted  from  analogous  but  less  active  impulses  elsewhere.  In 
central  California,  therefore,  a  basic  basketry  complex  is  less  rigidly 
developed,  or  preserved,  than  in  either  the  north  or  the  south.  The 
flora  being  substantially  uniform  through  central  California,  differ- 
ences in  the  use  of  materials  are  in  themselves  significant  of  the 
incipient  or  superficial  diversifications  of  the  art. 

The  Modoc  constitute  a  sub-type  within  the  area  of  twining.  They 
overlay  chiefly  when  they  use  Xerophyllum  or  quills,  it  would  seem, 
and  the  majority  of  their  baskets,  which  are  composed  of  tule  fibers 
of  several  shades,  are  in  plain  twining.  But  the  shapes  and  patterns 
of  their  ware  have  clearly  been  developed  under  the  influences  that 
guide  the  art  of  the  overlaying  tribes;  and  the  cap  and  hopper  occur 
among  them. 

It  is  difficult  to  decide  whether  the  Modoc  art  is  to  be  interpreted 
as  a  form  of  the  primitive  style  on  which  the  modern  overlaying  com- 
plex is  based,  or  as  a  readaptation  of  the  latter  to  a  new  and  widely 
useful  material.  The  question  can  scarcely  be  answered  without  full 
consideration  of  the  basketry  of  all  Oregon. 

Cloth  is  unknown  in  aboriginal  California.  Rush  mats  are  twined 
like  baskets  or  sewn.  The  nearest  approach  to  a  loom  is  a  pair  of 
upright  sticks  on  which  a  long  cord  of  rabbit  fur  is  wound  back  and 
forth  to  be  made  into  a  blanket  by  the  intertwining  of  a  weft  of  the 
same  material,  or  of  two  cords.  The  Maidu  and  southern  Californians, 
and  therefore  probably  other  tribes  also,  made  similar  blankets  of 
feather  cords  or  strips  of  duck  skin.  The  rabbit  skin  blanket  has  of 
course  a  wide  distribution  outside  of  California ;  that  of  bird  skins 
may  have  been  devised  locally. 


276  University  of  California  Publications  in  Am.  Arch,  and  Ethn.      [Vol.  13 


POTTEEY 

The  distribution  of  pottery  in  California  reveals  this  art  as  surely 
due  to  Southwestern  influences.  It  is  practiced  by  the  Yuma,  Mohave, 
and  other  Colorado  river  tribes;  sporadically  by  the  Chemehuevi;  by 
the  Diegueno,  Luiseiio,  Cupeiio,  Serrano,  and  Cahuilla ;  probably  not 
by  the  Gabrielino ;  with  the  Juaneilo  doubtful.  A  second  area,  in  which 
cruder  pottery  is  made,  lies  to  the  north,  apparently  disconnected  from 
the  southern  California  one.  In  this  district  live  the  southern  and 
perhaps  central  Yokuts,  the  Tiibatulabal,  and  the  Western  Mono.  This 
ware  seems  to  be  pieced  with  the  fingers ;  it  is  irregular,  undecorated, 
and  the  skill  to  construct  vessels  of  any  size  was  wanting.  The  south- 
ern Californians  tempered  with  crushed  rock,  employed  a  clay  that 
baked  dull  reddish,  laid  it  on  in  thin  spiral  coils,  and  smoothed  it 
between  a  wooden  paddle  and  a  pebble;  They  never  corrugated,  and 
no  slipped  ware  has  been  found  in  the  region ;  but  there  was  some 
variety  of  forms — bowls,  jars,  pots,  oval  plates,  short  handled  spoons, 
asymmetrical  and  multiple-mouthed  jars,  pipes — executed  in  a  con- 
siderable range  of  sizes.  Designs  were  solely  in  yellow  ochre,  and 
frequently  omitted.  They  consisted  chiefly  of  patterns  of  angular 
lines,  with  or  without  the  corners  filled  in.  Curves,  solidly  painted 
areas,  and  semi-realistic  figures  were  rarely  attempted.  The  ware  was 
light,  brittle,  and  porous. 

The  art  during  the  last  generation  has  been  best  preserved  among 
the  Mohave,  and  seems  at  all  times  to  have  attained  greatest  develop- 
ment on  the  Colorado  river.  But  the  coast  tribes  may  have  been  sub- 
stantial equals  before  they  came  under  Caucasian  influence,  except 
that  they  decorated  less.  An  affinity  with  ancient  Pima  and  Seri  ware 
is  unmistakable ;  but  it  is  far  from  attaining  identity.  There  is  no 
direct  or  specific  resemblance  to  any  present  or  ancient  Pueblo  pottery. 
This  argues  a  local  origination  under  outside  influence,  not  an  impor- 
tation of  the  art  as  such ;  at  any  rate  not  from  the  true  Pueblo  area. 
Sonora  is  rather  indicated  as  the  source  of  stimulation.  Potsherds 
indistinguishable  from  the  modern  ware  occur  in  ancient  sites  on  the 
Diegueno  coast.  Whether  or  not  they  extend  to  the  earlier  deposits 
remains  to  be  ascertained;  but  they  testify  that  the  art  is  not  an 
entirely  recent  one.  Pottery  was  not  established  in  California  as  a 
mere  adjunct  of  agriculture,  its  distribution  being  considerably  greater. 
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Pottery,  then,  must  be  reckoned  as  historically  in  a  class  with  the 
religious  institutions  of  southern  California :  a  local  growth,  due  to  an 
ultimate  stimulus  from  the  Southwest. 


MUSICAL  INSTRUMENTS 

The  rattle  is  of  three  kinds  in  the  greater  part  of  California :  the 
split  clap  stick  for  dancing,  the  gravel-filled  cocoon  bunch  for  shaman- 
istie  practices,  the  bundle  of  deer  hoofs  for  the  adolescent  girl.  South 
of  Tehachapi  these  are  generally  replaced  by  a  single  form,  whose 
material  varies  between  turtle  shell  and  gourd  according  to  region. 
The  northwest  does  not  use  rattles  except  in  the.  adolescence  ceremony ; 
in  which  some  tribes,  such  as  the  Hupa  and  Sinkyone,  employ  a  modi- 
fication of  the  clap  stick,  the  Karok,  Tolowa,  and  others  the  more 
general  deer  hoofs.  The  latter  implement  is  known  as  far  south  as 
the  Luiseno  but  seems  to  be  associated  with  hunting  or  mourning 
ceremonies  at  this  end  of  the  state.  The  clap  stick  penetrated  to  the 
Gabrielino. 

The  notched  scraper  or  musical  rasp  has  been  reported  only  from 
the  Salinans. 

California  is  a  drumless  region,  except  in  the  area  of  the  Kuksu 
cult.  There  a  foot  drum,  a  segment  of  a  large  cylinder  of  wood,  is 
set  at  the  back  of  the  dance  house,  and  held  very  sacred.  Various 
substitutes  exist :  the  Yurok  beat  a  board  with  a  paddle,  the  Maidu 
strike  or  rub  baskets,  the  Mohave  do  the  same  before  a  resounding 
jar.  But  these  devices  accompany  gambling  or  shamans'  or  narrative 
songs :  none  of  the  substitutes  replace  dance  drums. 

Whistles  of  bone  or  cane  are  employed  far  more  frequently  in 
dances  than  the  drum — by  practically  all  tribes,  in  fact,  although  of 
course  in  quite  different  connections. 

The  bull-roarer  has  been  reported  from  several  scattered  tribes. 
As  might  be  expected,  its  use  is  religious,  but  its  specific  service  is 
not  well  known  and  may  have  varied.  To  the  Luiseno  it  was  a 
summons.    It  was  not  used  by  the  northwestern  nations. 

The  only  true  musical  instrument  in  our  sense  is  the  flute,  an  open, 
reedless  tube,  blown  across  the  edge  of  one  end.  Almost  always  it 
has  four  holes,  often  more  or  less  grouped  in  two  pairs,  and  is  innocent 
of  any  definite  scale.  It  is  played  for  self-recreation  and  courtship. 
The  Mohave  alone  know  a  flageolet. 
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The  musical  or  resonant  bow,  a  sort  of  Jew's  harp,  the  only  stringed 
instrument  of  California,  has  been  recorded  among  the  Porno,  Maidu, 
Yokuts,  and  Diegueno,  and  no  doubt  had  a  wider  distribution.  It  was 
tapped  as  a  restful  amusement,  and  sometimes  in  converse  with  the 
spirits. 

It  is  remarkable,  although  abundantly  paralleled  among  other 
Indians,  that  the  only  two  instruments  capable  of  producing  a  melody 
were  not  used  ceremonially.  The  cause  may  be  their  imperfection. 
The  dance  was  based  on  song,  which  an  instrument  of  rhythm  could 
enrich,  but  with  which  a  mechanically  but  crudely  produced  melody 
would  have  clashed. 

It  is  also  a  curious  fact  that  the  comparatively  superior  civiliza- 
tion of  the  northwestern  tribes  was  the  one  that  wholly  lacked  drum, 
bull-roarer,  and  musical  bow  and  made  minimal  employ  of  rattles. 

MONEY 

Two  forms  of  money  prevailed  in  California,  the  dentalium  shell, 
imported  from  the  far  north ;  and  the  clam  shell  disk  bead.  Among 
the  strictly  northwestern  tribes  dentalia  were  alone  standard.  In  a 
belt  stretching  across  the  remainder  of  the  northern  end  of  the  state, 
and  limited  very  nearly,  to  the  south,  by  the  line  that  marks  the  end 
of  the  range  of  overlay  twined  basketry,  dentalia  and  disks  were  used 
side  by  side. 

Beyond,  to  the  southern  end  of  the  state,  dentalia  were  so  sporadic 
as  to  be  no  longer  reckoned  as  money,  and  the  clam  money  was  the 
medium  of  valuation.  It  had  two  sources  of  supply.  On  Bodega  bay, 
perhaps  also  at  a  few  other  points,  the  resident  Coast  Miwok  and 
neighboring  Porno  gathered  the  shell  Saxidomvs  aratus  or  gracilis. 
From  Morro  bay  near  San  Luis  Obispo  to  San  Diego  there  occurs 
another  large  clam,  Tivela  or  Pachydesma  crassatelloides.  Both  of 
these  were  broken,  the  pieces  roughly  shaped,  bored,  strung,  and  then 
rounded  and  polished  on  a  sandstone  slab.  The  disks  were  from  a 
third  of  an  inch  to  an  inch  in  diameter,  and  from  a  quarter  to  a 
third  of  an  inch  thick,  and  varied  in  value  according  to  size,  thick- 
ness, polish,  and  age.  The  Porno  supplied  the  north;  southern  and 
central  California  used  Pachydesma  beads.  The  Southern  Maidu  are 
said  to  have  had  the  latter,  which  fact,  on  account  of  their  remoteness 
from  the  supply,  may  account  for  the  higher  value  of  the  currency 
among  them  than  with  the  Yokuts.  But  the  Pomo  Saxidomus  bead 
is  likely  also  to  have  reached  the  Maidu. 
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From  the  Yokuts  and  Salmans  south,  money  was  measured  on 
the  circumference  of  the  hand.  The  exact  distance  traversed  by  the 
string  varied  somewhat  according  to  tribe ;  the  value  in  our  terms 
appears  to  have  fluctuated  locally  to  a  greater  degree.  The  Porno, 
Wintun,  and  Maidu  seem  not  to  have  known  the  hand  scale.  They 
measured  their  strings  in  the  rough  by  stretching  them  out,  and  appear 
to  have  counted  the  beads  when  they  wished  accuracy. 

Associated  with  the  two  clam  moneys  were  two  kinds  of  valuables, 
both  in  cylindrical  form.  The  northern  was  of  magnesite,  obtained 
in  or  near  southeastern  Porno  territory.  This  was  polished  and  on 
baking  took  on  a  tawny  or  reddish  hue,  often  variegated.  These  stone 
cylinders  traveled  as  far  as  the  Yuki  and  the  Miwok.  From  the  south 
came  similar  but  longer  and  slenderer  pieces  of  shell,  white  to  violet 
in  color,  made  sometimes  of  the  columella  of  univalves,  sometimes  out 
of  the  hinge  of  a  large  rock  oyster  or  rock  clam,  probably  Hinnites 
giganteus.  The  bivalve  cylinders  took  the  finer  grain  and  seem  to 
have  been  preferred.  Among  the  Chumash,  such  pieces  must  have 
been  fairly  common,  to  judge  from  finds  in  graves.  To  the  inland 
Yokuts  and  Miwok  they  were  excessively  valuable.  Both  the  mag- 
nesite and  the  shell  cylinders  were  perforated  longitudinally,  and 
often  constituted  the  center  piece  of  a  fine  string  of  beads;  but,  how- 
ever displayed,  they  were  too  precious  to  be  properly  classifiable  as 
ornaments.  At  the  same  time  their  individual  variability  in  size 
and  quality,  and  consequently  in  value,  was  too  great  to  allow  them 
to  be  reckoned  as  ordinary  money.  They  may  be  ranked  on  the  whole 
with  the  obsidian  blades  of  northwestern  California,  as  an  equivalent 
of  precious  stones  among  ourselves. 

The  small  univalve  Olivella  biplicaha  and  probably  other  species 
of  the  same  genus  were  used  nearly  everywhere  in  the  state.  In  the 
north,  they  were  strung  whole ;  in  central  and  southern  California, 
frequently  broken  up  and  rolled  into  thin,  slightly  concave  disks,  as 
by  the  Southwestern  Indians  of  today.  Neither  form  had  much  value. 
The  olivella  disks  are  far  more  common  in  graves  than  clam  disks,  as 
if  a  change  of  custom  had  taken  place  from  the  prehistoric  to  the 
historic  period.  But  a  more  likely  explanation  is  that  the  olivellas 
accompanied  the  corpse  precisely  because  they  were  less  valuable,  the 
clam  currency  either  being  saved  for  inheritance,  or,  if  offered, 
destroyed  by  fire  in  the  great  mourning  anniversary. 

Haliotis  was  much  used  in  necklaces,  ear  ornaments,  and  the  like, 
and  among  tribes  remote  from  the  sea  commanded  a  considerable 
price ;  but  it  was  nowhere  standardized  into  currency. 
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TOBACCO 

Tobacco,  of  two  or  more  species  of  Nicotian-a,  was  smoked  every- 
where, but  by  the  Yokuts,  Tubatulabal,  Kitanemuk,  and  Costanoans 
it  was  also  mixed  with  shell  lime  and  eaten. 

The  plant  was  grown  by  the  northwestern  groups  such  as  the 
Yurok  and  Hupa,  and  apparently  by  the  Wintun  and  Maidu.  This 
limited  agriculture,  restricted  to  the  people  of  a  rather  small  area 
remote  from  tribes  with  farming  customs,  is  curious.  The  Hupa  and 
Yurok  are  afraid  of  wild  tobacco  as  liable  to  have  sprung  from  a 
grave ;  but  it  is  as  likely  that  the  cultivation  produced  this  unreason- 
able fear  by  rendering  the  use  of  the  natural  product  unnecessary, 
as  that  the  superstition  was  the  impetus  to  the  cultivation. 

Tobacco  was  offered  religiously  by  the  Yurok,  the  Hupa,  the  Yahi, 
the  Yokuts,  and  presumably  by  most  or  all  other  tribes ;  but  exact 
data  are  lacking. 

The  pipe  is  found  everywhere,  and  with  insignificant  exceptions 
is  tubular.  In  the  northwest,  it  averages  about  six  inches  long,  and 
is  of  hard  wood  scraped  somewhat  concave  in  profile,  the  bowl  lined 
with  inset  soapstone.  In  the  region  about  the  Porno,  the  pipe  is 
longer,  the  bowl  end  abruptly  thickened  to  two  or  three  inches,  the 
stem  slender.  This  bulb-ended  pipe  and  the  bulb-ended  pestle  have 
nearly  the  same  distribution  and  may  have  influenced  one  another. 
In  the  Sierra  Nevada,  the  pipe  runs  to  only  three  or  four  inches,  and 
tapers  somewhat  to  the  mouth  end.  The  Chumash  pipe  has  been  pre- 
served in  its  stone  exemplars.  These  normally  resemble  the  Sierra 
type,  but  are  often  longer,  normally  thicker,  and  more  frequently 
contain  a  brief  mouthpiece  of  bone.  Ceremonial  specimens  are  some- 
times of  obtuse  angular  shape.  The  pottery  making  tribes  of  the 
south  use  clay  pipes  most  commonly.  These  are  short,  with  shouldered 
bowl  end.  In  all  the  region  from  the  Yokuts  south,  in  other  words 
wherever  the  plant  is  available,  a  simple  length  of  cane  frequently 
replaces  the  worked  pipe ;  and  among  all  tribes  shamans  have  all-stone 
pieces  at  times.  The  Modoc  pipe  is  essentially  Eastern :  a  stone  head 
set  on  a  wooden  stem.  The  head  is  variable,  as  if  it  were  a  new  and 
not  yet  established  form :  a  tube,  an  L,  intermediate  forms,  or  a  disk. 

The  Californians  were  light  smokers,  rarely  passionate.  They  con- 
sumed smaller  quantities  of  tobacco  than  most  Eastern  tribes  and  did 
not  dilute   it  with   bark.     Smoking  was  of  little  formal  social   con- 
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sequence,  and  indulged  in  chiefly  at  bedtime  in  the  sweat-house.  The 
available  species  of  Nicotiana  were  pungent  and  powerful  in  physio- 
logical effect,  and  quickly  produced  dizziness  and  sleep. 


VAEIOUS 

The  ax  and  the  stone  celt  are  foreign  to  aboriginal  California.  The 
substitute  is  the  wedge  or  chisel  of  antler — among  the  Chumash  of 
whale's  bone — driven  by  a  stone.  This  maul  is  shaped  only  in  extreme 
northern  California. 

The  commonest  string  materials  are  the  bark  or  outer  fibers  of 
dogbane  or  Indian  hemp,  Apocynum  cannahinum,  and  milkweed, 
Asclepias.  Prom  these,  fine  cords  and  heavy  ropes  are  spun  by  hand. 
Nettle  string  is  reported  from  two  groups  as  distant  as  the  Modoc 
and  the  Luiseiio.  Other  tribes  are  likely  to  have  used  it  also  as  a 
subsidiary  material.  In  the  northwest,  from  the  Tolowa  to  the  Coast 
Yuki,  and  inland  at  least  to  the  Shasta,  Indian  hemp  and  milkweed 
are  superseded  by  a  small  species  of  iris — /.  macrosiphon — from  each 
leaf  of  which  two  thin,  tough,  silky  fibers  are  scraped  out.  The  manu- 
facture is  tedious,  but  results  in  an  unusually  fine,  hard,  and  even 
string.  In  the  southern  desert,  yucca  fibers  yield  a  coarse  stiff  cord- 
age, and  the  reed — Phragmiies — is  also  said  to  be  used.  Barks  of 
various  kinds,  mostly  from  unidentified  species,  are  employed  for 
wrappings  and  lashings  by  many  tribes,  and  grapevine  is  a  convenient 
tying  material  for  large  objects  when  special  pliability  is  not  required. 
Practically  all  Californian  cordage,  of  whatever  weight,  was  two-ply 
before  Caucasian  contact  became  influential. 

The  carrying  net  is  essentially  southern  so  far  as  California  is 
concerned,  but  connects  geographically  as  well  as  in  type  with  a  net 
used  by  the  Shoshonean  women  of  the  Great  Basin.  It  was  in  use 
among  all  the  southern  Californians  except  those  of  the  Colorado  river 
and  possibly  the  Chemehuevi,  and  extended  north  among  the  Yokuts. 
The  shape  of  the  utensil  is  that  of  a  small  hammock  of  large  mesh. 
One  end  terminates  in  a  heavy  cord,  the  other  in  a  loop.  A  varying 
type  occurs  in  an  isolated  region  to  the  north  among  the  Porno  and 
Yuki.  Here  the  ends  of  the  net  are  carried  into  a  continuous  head 
band.  This  arrangement  does  not  permit  of  contraction  or  expansion 
to  accommodate  the  load  as  in  the  south.  The  net  has  also  been  men- 
tioned for  the  Costanoans,  but  its  type  there  remains  unknown.  It  is 
possible  that  these  people  served  as  transmitters  of  the  idea  from  the 
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south  to  the  Porno.  A  curious  device  is  reported  from  the  Maidu. 
The  pack  strap,  when  not  of  skin,  is  braided  or  more  probably  woven. 
Through  its  larger  central  portion  the  warp  threads  run  free  without 
weft.  This  arrangement  allows  them  to  be  spread  out  and  to  enfold 
a  small  or  light  load  somewhat  in  the  fashion  of  a  net. 

The  carrying  frame  of  the  Southwest  has  no  analogy  in  California 
except  on  the  Colorado  river.  Here  two  looped  sticks  are  crossed  and 
their  four  lengths  connected  with  light  cordage.  Except  for  the  dis- 
parity between  the  frame  and  the  shell  of  the  covering,  this  type 
would  pass  as  a  basketry  form,  and  at  bottom  it  appears  to  be  such. 
The  ordinary  openwork  conical  carrying  basket  of  central  and  north- 
ern California  is  occasionally  strengthened  by  the  lashing  in  of  four 
heavier  rods.  In  the  northeastern  corner  of  the  state,  where  exterior 
influences  from  eastern  cultures  are  recognizable,  the  carrier  is  some- 
times of  hide  fastened  to  a  frame  of  four  sticks. 

The  storage  of  acorns  or  corresponding  food  supplies  is  provided 
for  in  three  ways  in  California.  All  the  southern  tribes  construct  a 
large  receptacle  of  twigs  irregularly  interlaced  like  a  bird's  nest. 
This  is  sometimes  made  with  a  bottom,  sometimes  set  on  a  bed  of  twigs 
and  covered  in  the  same  way.  The  more  arid  the  climate,  the  less 
does  construction  matter.  Mountain  tribes  make  the  receptacle  with 
bottom  and  lid  and  small  mouth.  In  the  open  desert  the  chief  function 
of  the  granary  is  to  hold  the  food  together  and  it  becomes  little  else 
than  a  short  section  of  hollow  cylinder.  Nowhere  is  there  any  recog- 
nizable technique.  The  diameter  is  from  two  to  six  feet.  The  setting 
is  always  outdoors,  sometimes  on  a  platform,  often  on  bare  rocks, 
and  occasionally  on  the  ground.  The  Chumash  did  not  use  this  type 
of  receptacle. 

In  central  California  a  cache  or  granary  is  used  which  can  also 
not  be  described  as  a  true  basket.  It  differs  from  the  southern  form 
in  usually  being  smaller  in  diameter  but  higher,  in  being  constructed 
of  finer  and  softer  materials,  and  in  depending  more  or  less  directly 
in  its  structure  on  a  series  of  posts  which  at  the  same  time  elevate 
it  from  the  ground.  This  is  the  granary  of  the  tribes  in  the  Sierra 
Nevada,  used  by  the  Wintun,  Maidu,  Miwok,  and  Yokuts,  and  in 
somewhat  modified  form — a  mat  of  sticks  covered  with  thatch — by  the 
Western  or  mountain  Mono.  It  has  penetrated  also  to  those  of  the 
Porno  of  Lake  county  who  are  in  direct  communication  with  the 
Wintun. 
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In  the  remainder  of  California,  both  north  and  south,  large  bas- 
kets— their  type  of  course  determined  by  the  prevailing  style  of 
basketry — are  set  indoors  or  perhaps  occasionally  in  caves  or  rock 
recesses. 

The  flat  spoon  or  paddle  for  stirring  gruel  is  widely  spread,  but 
far  from  universal.  It  has  been  found  among  all  the  northwestern 
tribes,  the  Achomawi,  Shasta,  Pomo,  Wappo,  Northern  Miwok,  Washo, 
and  Diegueho.  The  Yokuts  and  Southern  Miwok,  at  times  the  Washo, 
use  instead  a  looped  stick,  which  is  also  convenient  for  handling  hot 
cooking  stones.  The  Colorado  river  tribes,  who  stew  more  civilized 
messes  of  corn,  beans,  or  fish  in  pots,  tie  three  rods  together  for  a 
stirrer.    The  Maidu  alone  are  said  to  have  done  without  an  implement. 


SOCIETY 
POLITICAL  ORGANIZATION 

Tribes  did  not  exist  in  California  in  the  sense  in  which  the  word 
is  properly  applicable  to  the  greater  part  of  the  North  American  con- 
tinent. When  the  term  is  iised  it  must  therefore  be  understood  as 
synonymous  with  "ethnic  group"  rather  than  as  denoting  political 
unity. 

The  marginal  Mohave  and  the  Yuma  are  the  only  Californian 
groups  comparable  to  what  are  generally  understood  as  "tribes"  in 
the  central  and  eastern  United  States :  namely,  a  fairly  coherent  body 
of  from  five  hundred  to  five  thousand  souls — usually  averaging  not 
far  from  two  thousand ;  speaking  in  almost  all  cases  a  distinctive 
dialect  or  at  least  sub-dialect;  with  a  political  organization  of  the 
loosest,  perhaps;  but  nevertheless  possessed  of  a  considerable  senti- 
ment of  solidarity  as  against  all  other  bodies,  sufficient  ordinarily  to 
lead  them  to  act  as  a  unit.  The  uniquely  enterprising  military  spirit 
displayed  by  the  Yuma  and  Mohave  is  undoubtedly  connected  with 
this  sense  of  cohesion. 

The  extreme  of  political  anarchy  is  found  in  the  northwest,  where 
there  was  scarcely  a  tendency  to  group  villages  into  higher  units,  and 
where  even  a  village  was  not  conceived  as  an  assential  unit.  In  prac- 
tice a  northwestern  village  was  likely  to  act  as  a  body,  but  it  did  so 
either  because  its  inhabitants  were  kinsmen,  or  because  it  contained 
a  man  of  sufficient  wealth  to  have  established  personal  relations  of 
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obligation  between  himself  and  individual  fellow-townsmen  not  related 
to  him  in  blood.  The  Yurok;  Karok,  and  Hupa,  and  probably  several 
of  the  adjacent  groups,  simply  did  not  recognize  any  organization 
which  transcended  individuals  and  kin  groups. 

In  north  central  California  the  rudiments  of  a  tribal  organization 
are  discernible  among  the  Porno,  Yuki,  and  Maidu  and  may  be 
assumed  to  have  prevailed  among  most  other  groups.  A  tribe  in  this 
region  was  a  small  body,  evidently  including  on  the  average  not  much 
more  than  a  hundred  souls.  It  did  not  possess  distinctive  speech,  a 
number  of  such  tribes  being  normally  included  in  the  range  of  a  single 
dialect.  Each  was  obviously  in  substance  a  "village  community," 
although  the  term  "village"  in  this  connection  must  be  understood 
as  implying  a  tract  of  land  rather  than  a  settlement  as  such.  In  most 
cases  the  population  of  the  little  tribe  was  divided  between  several 
settlements,  each  presumably  consisting  of  a  few  households  more  or 
less  intimately  connected  by  blood;  but  there  was  also  a  site  which 
was  regarded  as  the  principal  one  inhabited.  Subsidiary  settlements 
were  frequently  abandoned,  reoccupied,  or  newly  founded.  The  prin- 
cipal village  was  maintained  more  permanently.  The  limits  of  the 
territory  of  the  group  were  well  defined,  comprising  in  most  cases  a 
natural  drainage  area.  A  chief  was  recognized  for  the  tribe.  There 
is  some  indication  that  his  elevation  may  often  have  been  subject  to 
popular  consent,  although  hereditary  tendencies  are  likely  to  have 
been  rather  more  influential  in  most  cases.  The  minor  settlements  or 
groups  of  kinsmen  had  each  their  lesser  chief  or  head-man.  There 
was  no  proper  name  for  the  tribe.  It  was  designated  either  by  the 
name  of  its  principal  settlement  or  by  that  of  its  chief.  Among  for- 
eigners these  little  groups  sometimes  bore  names  which  were  used 
much  like  true  tribal  names ;  but  on  an  analysis  these  almost  invari- 
ably prove  to  mean  only  ' '  people  of  such  and  such  a  place  or  district. 
This  type  of  organization  is  likely  to  have  prevailed  as  far  south  as 
the  Miwok  in  the  interior  and  the  Costanoans  or  Salmans  on  the 
coast,  and  northward  to  the  Achomawi  and  possibly  the  Modoc. 

The  Yokuts,  and  apparently  they  alone,  attained  a  nearer  approach 
to  a  full  tribal  system.  Their  tribes  were  larger,  ranging  from  a 
hundred  and  fifty  to  four  hundred  or  five  hundred  members;  pos- 
sessed names  which  usually  did  not  refer  to  localities;  and  spoke 
distinctive  dialects,  although  these  were  often  only  slightly  divergent 
from  the  neighboring  tongues.  The  territory  of  eacli  tribe  was  larger 
than  in  the  Maidu-Pomo  region,  and  a  principal  permanent  village 
looms  with  prominence  only  in  some  cases. 
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The  Shoshoneans  of  Nevada,  and  with  them  those  of  the  eastern 
desert  fringe  of  California,  possessed  an  organization  which  appears 
to  be  somewhat  akin  to  that  of  the  Yokuts.  They  were  divided  into 
groups  of  about  the  same  size  as  the  Yokuts,  each  without  a  definite 
metropolis,  rather  shifting  within  its  range,  and  headed  by  a  chief 
possessing  considerable  influence.  The  groups  were  almost  through- 
out named  after  a  characteristic  diet,  thus  " fish  eaters"  or  "mountain- 
sheep  eaters."  It  is  not  known  how  far  each  of  these  tribes  possessed 
a  unique  dialect :  if  they  did,  their  speech  distinctness  was  in  most 
cases  minimal.  Owing  to  the  open  and  poorly  productive  nature  of 
the  country,  the  territory  of  each  of  these  groups  of  the  Shoshonean 
Great  Basin  was  considerably  more  extensive  than  in  the  Yokuts 
habitat. 

Political  conditions  in  southern  California  are  very  obscure,  but 
are  likely  to  have  been  generally  similar  to  those  of  north  central 
California.  Among  the  Chumash,  towns  of  some  size  were  inhabited 
century  after  century,  and  these  undoubtedly  were  the  centers  if  not 
the  bases  of  political  groups. 

The  Mohave  and  other  Yuman  tribes  of  the  Colorado  valley  waged 
war  as  tribal  units.  Their  settlements  were  small,  shifting,  apparently 
determined  in  the  main  by  the  location  of  their  fields,  and  enter  little 
into  their  own  descriptions  of  their  life.  It  is  clear  that  the  Mohave's 
sense  of  attachment  was  primarily  to  his  people  as  a  body,  and 
secondarily  to  his  country  as  a  whole.  The  Californian  Indian,  with 
the  partial  exception  of  the  Yokuts,  always  gives  the  impression  of 
being  attached  first  of  all  to  a  spot,  or  at  most  a  few  miles  of  stream 
or  valley,  and  to  his  blood  kindred  or  a  small  group  of  lifelong  asso- 
ciates and  intimates. 

It  should  be  added  that  the  subject  of  political  organization  is 
perhaps  the  topic  in  most  urgent  need  of  investigation  in  the  whole 
field  of  California  ethnology. 

THE  CHIEF 

Chieftainship  is  still  wrapped  in  much  the  same  obscurity  and 
vagueness  as  political  bodies.  There  were  no  doubt  hereditary  chiefs 
in  many  parts  of  California.  But  it  is  difficult  to  determine  how  far 
inheritance  was  the  formally  instituted  avenue  to  office,  or  was  only 
actually  operative  in  the  majority  of  instances.  In  general  it  seems 
that  chieftainship  was  more  definitely  hereditary  in  the  southern 
half  or  two-thirds  of  the  state  than  in  the  north  central  area.  Wealth 
was  a  factor  of  some  consequence  in  relation  to  chieftainship  every- 
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where,  but  its  influence  seems  also  to  have  varied  according  to  locality. 
The  northwestern  tribes  had  hereditarily  rich  men  of  great  influence, 
but  no  chiefs.  Being  without  political  organization,  they  could  not 
well  have  had  the  latter. 

The  degree  of  authority  of  the  chief  is  very  difficult  to  estimate. 
This  is  a  matter  which  can  not  be  judged  accurately  from  the  accounts 
of  relations  between  native  groups  and  intruders  belonging  to  a  more 
highly  civilized  alien  race.  To  understand  the  situation  between  the 
chief  and  his  followers  in  the  routine  of  daily  life,  it  is  necessary  to 
have  at  command  a  more  intimate  knowledge  of  this  life  before  its 
disturbance  by  Caucasian  culture  than  is  available  for  most  Califor- 
nian  groups.  It  does  seem  that  the  authority  of  the  chief  was  con- 
siderable everywhere  as  far  north  as  the  Miwok,  and  by  no  means 
negligible  beyond;  while  in  the  northwest  the  social  effect  of  wealth 
was  so  great  as  to  obtain  for  the  rich  a  distinctly  commanding  position. 
Among  certain  of  the  Shoshoneans  of  southern  California  the  chief, 
the  assistant  or  religious  chief,  and  their  wives  or  children,  were  all 
known  by  titles ;  which  fact  argues  that  a  fairly  great  deference  was 
accorded  them.  Their  authority  probably  did  not  lag  much  behind. 
Botli  the  Juaneiio  and  the  Chumash  are  said  to  have  gone  to  war  to 
avenge  slights  put  upon  their  chiefs.  The  director  of  rituals  as  an 
assistant  to  the  head  chief  is  a  southern  California  institution.  Some- 
what similar  is  the  central  Yokuts  practice  of  having  two  chiefs  for 
each  tribe,  one  to  represent  each  exogamous  moiety.  The  chief  had 
speakers,  messengers,  or  similar  henchmen  with  named  offices,  among 
the  Coast  Miwok,  the  interior  Miwok,  the  Yokuts,  the  Juaneiio,  and 
no  doubt  among  other  groups. 

The  chief  was  everywhere  distinctly  a  civil  official.  If  he  com- 
manded also  in  battle,  it  seems  to  have  been  only  through  the  accident 
of  being  a  distinguished  warrior  as  well.  The  usual  war  leader  was 
merely  that  individual  in  the  group  who  was  able  to  inspire  confidence 
through  having  displayed  courage,  skill,  and  enterprise  in  combat.  It 
is  only  natural  that  his  voice  should  have  carried  weight  even  in  time 
of  peace ;  but  he  seems  not  to  have  been  regarded  as  holding  an  office. 
This  distinction  between  the  chief  and  the  military  leader  appears  to 
apply  even  to  the  Yuma  and  Mohave,  among  whom  bravery  was  the 
supreme  virtue. 

There  were  no  hereditary  priests  in  California.  A  religious  func- 
tion often  passed  from  father  to  son  or  brother's  son,  but  the  successor 
took  his  place  because  his  kinship  had  caused  him  to  acquire  the 
necessary  knowledge,  not  in  virtue  of  his  descent  as  such.     At  that 
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there  was  hardly  a  recognized  class  of  priests.  The  old  man.  who  knew 
most  held  the  direction  of  ceremonies ;  and  in  the  Kuksu  region  a  man 
became  clown,  or  mold,  or  kuksu,  or  some  other  specific  impersonator, 
rather  than  a  priest  as  such. 

The  shaman  of  course  was  never  an  official  in  the  true  sense  of  the 
word,  inasmuch  as  his  power  was  necessarily  of  individual  acquisition 
and  varied  directly  according  to  his  supernatural  potency,  or,  as  we 
should  call  it,  his  gifts  of  personality. 

SOCIAL  STBATTFICATION 

Social  classes  of  different  level  are  hardly  likely  to  develop 
markedly  in  so  primitive  a  society  as  that  of  California.  It  is  there- 
fore highly  distinctive  of  the  northwestern  area  that  the  social  strati- 
fication which  forms  so  important  an  element  in  the  culture  of  the 
North  Pacific  coast,  appears  among  these  people  with  undiminished 
vigor.  The  heraldic  and  symbolic  devices  of  the  more  advanced  tribes 
a  thousand  miles  to  the  north  are  lacking  among  the  Yurok :  the  con- 
sciousness of  the  different  value  of  a  rich  and  a  poor  man  is  as  keen 
among  them  as  with  the  Kwakiutl  or  the  Haida. 

The  northwest  is  also  the  only  part  of  California  that  knew  slavery. 
This  institution  rested  upon  the  economic  basis  of  debt. 

Wealth  was  by  no  means  a  negligible  factor  in  the  remainder  of 
California,  but  it  clearly  did  not  possess  the  same  influence  as  in  the 
northwest.  There  seems  to  have  been  an  effort  to  regulate  matters 
so  that  the  chief,  through  the  possession  of  several  wives,  or  through 
contributions,  was  in  a  position  to  conduct  himself  with  liberality, 
especially  toward  strangers  and  in  time  of  need.  On  the  whole  he  was 
wealthy  because  he  was  chief  rather  than  the  reverse.  Among  the 
Colorado  river  tribes  a  thoroughly  democratic  spirit  prevailed  as 
regards  property,  and  there  was  a  good  deal  of  the  Plains  sentiment 
that  it  behooved  a  true  man  to  be  contemptuous  of  material  possessions. 

EXOGAMY  AND  TOTEMISM 

California  was  long  regarded  as  a  region  lacking  clans,  group 
totems,  or  other  exogamous  social  units.  The  Colorado  river  tribes 
were  indeed  known  to  be  divided  into  clans,  and  the  Miwok  into 
moieties,  both  carrying  certain  rather  indirect  totemic  associations. 
But  these  seemed  to  be  isolated  exceptions.  More  recent  information, 
however,  due  mainly  to  the  investigations  of  E.  W.  Gifford,  shows  that 
some  form  of  gentile  organization  was  prevalent  among  nearly  all 
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groups  from  the  Miwok  south  to  the  Yuma;  and  the  principal  types 
which  this  organization  assumes  have  become  clear  at  least  in  outline. 

In  brief  the  situation  is  this.  Almost  everywhere  within  the  area 
in  question,  the  units  are  exogamous.  Nearly  always  they  are  totemic. 
Descent  is  invariably  patrilinear.  In  the  extreme  south  or  southeast 
the  division  of  society  is  on  the  basis  of  multiple  clans ;  in  the  San 
Joaquin  valley  of  moieties ;  between,  that  is,  roughly  in  the  region 
of  the  northern  part  of  southern  California,  there  are  clans  and  moie- 
ties. Toward  the  head  of  the  San  Joaquin  valley  there  is  a  tract  over 
which  clans,  moieties,  and  totems  are  all  lacking.  This  tongue  of 
clanless  area  may  represent  intrusive  or  conservative  influence  from 
the  desert  Shoshoneans  on  the  east.  It  very  likely  did  not  wholly 
sever  the  totemic  social  organizations  of  central  and  southern  Cali- 
fornia, for  there  is  no  definite  information  available  on  the  most 
southwesterly  body  of  Yokuts,  the  Chumash,  the  Kitanemuk,  or  the 
Gabrielino,  and  if  these  groups  possessed  moieties,  clans,  or  totems, 
they  would  connect  the  two  areas  into  a  continuous  unit. 

It  is  hardly  possible  to  doubt  that  the  totemic  clan  or  moiety 
system  of  California  stands  in  a  positive  historic  relation  to  that  of 
the  Southwest.  The  fact  of  its  being  a  patrilinear  system,  whereas 
the  southwestern  Indians  reckon  descent  in  the  female  line,  indicates 
only  that  the  connection  is  ancient  and  indirect.  Both  the  chief 
other  North  American  regions  in  which  totemic  clans  or  moieties  pre- 
vail, the  North  Pacific  coast  and  the  eastern  side  of  the  continent,  are 
divided  into  patrilinear  and  matrilinear  sub-areas.  The  continental 
distribution  is  such  that  it  would  be  more  than  hazardous  to  assume 
the  patrilinear  institutions  of  the  North  Pacific,  the  East,  and  the 
Southwest-California  area  to  have  been  derived  from  a  common  source, 
and  the  matrilinear  institutions  of  the  same  three  regions  from  a 
second  origin.  It  is  as  clear  as  such  matters  can  be  that  a  system  of 
gentile  organization  developed  around  three  centers — whether  these 
were  thoroughly  independent  of  one  another  or  were  originally  related 
is  a  question  that  need  not  be  considered  here — and  that  within  each 
area,  with  the  growth  and  diversification  of  the  institution,  paternal 
and  maternal  reckoning  grew  up  side  by  side  or  one  after  the  other. 
In  other  words,  the  impulse  toward  the  division  of  society  on  the 
basis  of  exogamous  hereditary  groups  is  the  older.  The  predominance 
accorded  to  one  sex  or  the  other  in  the  reckoning  of  descent  is  a 
direction  subsequently  assumed.  Such  being  the  indicated  course  of 
continental  development,  we  need  be  under  no  hesitation  in  linking 
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the  totemic  exogamy  of  California  with  that  of  the  Southwest,  in  spite 
of  its  decisive  patrilinear  character. 

As  to  the  age  of  the  institution  in  the  two  regions,  there  can  be 
little  doubt  that  as  in  most  matters  probable  precedence  should  be 
given  to  the  Southwest  on  the  ground  of  the  generally  greater  com- 
plexity and  development  of  its  culture.  It  is  only  necessary  to  guard 
against  the  hasty  inference  that,  because  the  connection  is  almost 
certain  and  the  radiation  from  New  Mexico  and  Arizona  into  Califor- 
nia probable,  this  movement  has  been  a  recent  one  whose  course  can 
still  be  traced  by  the  present  location  of  this  or  that  particular  tribe. 

The  clans  of  the  Colorado  river  tribes  are  fairly  numerous,  a  dozen 
or  more  for  each  group.  They  have  no  names  as  such,  but  are  each 
characterized  by  the  use  of  a  single  name  borne  by  all  the  women  of 
a  clan.  These  women's  names  can  usually  not  be  analyzed,  but  are 
understood  by  the  Indians  as  denotive  of  an  animal  or  object  which 
is  clearly  the  totem  of  the  clan.  This  system  is  common  without 
material  modification  to  all  the  Yumans  of  the  river,  but  the  totemic 
references  vary  considerably,  and  the  women 's  names  even  more.  The 
latter  must  have  fluctuated  with  considerable  readiness,  since  only 
a  small  proportion  of  the  total  number  known  are  common  even  to 
two  tribes. 

With  the  Diegueiio  and  Luiseno  the  system  loses  many  of  its  char- 
acteristics. Totemism,  direct  or  indirect,  is  wholly  lacking.  The 
groups  are  numerous  and  small.  Their  names  when  translatable  are 
mostly  those  of  localities,  or  have  reference  to  a  locality.  The  native 
theory  is  clearly  that  each  clan  is  a  local  kin  group.  How  far  this  was 
actually  the  case,  is  very  difficult  to  determine  positively,  since  mission 
residence,  and  among  even  the  remoter  sections  of  these  groups  a 
century  or  more  of  Caucasian  contact,  have  rather  disintegrated  the 
native  life. 

With  the  Cupefio,  Cahuilla,  and  Serrano,  the  institution  is  rein- 
vigorated.  The  local  groups  persist  as  among  the  Luiseno  and 
Diegueiio  and  bear  similar  names.  They  are,  however,  united  into 
two  great  moieties — named  after  the  coyote  and  wild  cat — which  are 
thus  totemic,  and  which  are  also  the  essential  units  determining 
exogamy.  The  clans  are  numerous,  small,  and  probably  consist  in 
the  main  of  actual  or  even  traceable  blood  kinsmen  related  in  the 
male  line. 

From  here  on  northward  follows  the  gap  in  our  knowledge.  It  is 
however  certain  that  the  Shoshonean  Kawaiisu  and  Tiibatulabal,  and 
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the  southern  Yokuts  such  as  the  Yaudanchi  and  Yauelmani,  were  at 
least  substantially  free  from  the  influence  of  any  exogainous  system. 

When  this  negative  or  doubtful  zone  has  been  passed  through,  we 
find  ourselves  well  in  the  San  Joaquin  valley.  Here,  among  the 
central  Yokuts,  according  to  some  slender  indications  among  the 
Salinans,  probably  among  the  northern  Yokuts,  and  among  all  the 
Sierra  Miwok,  clans  have  wholly  disappeared.  The  exogamous  moiety 
however  remains,  and  its  totemic  aspects  are  rather  more  developed 
than  in  the  south.  The  Miwok  carry  the  totemic  scheme  farthest, 
dividing  the  universe  as  it  were  into  totemic  halves,  so  that  all  its 
natural  contents  are  potential  totems  of  one  or  the  other  moiety. 
Among  the  other  groups  of  this  region  the  totemism  is  generally 
restricted  to  a  limited  number  of  birds  or  animals.  Moieties  are  vari- 
ously designated  as  land  and  water,  downstream  and  upstream,  blue- 
jay  and  coyote,  bull-frog  and  coyote,  or  bear  and  deer.  The  totem 
is  spoken  of  as  the  "dog,"  that  is  domestic  animal  or  pet,  of  each 
individual.  Among  the  Miwok  the  personal  name  refers  to  an  animal 
or  object  of  the  individual's  moiety,  but  the  totem  itself  is  hardly  ever 
expressed  in  the  name,  the  reference  being  by  some  implication  which 
can  hardly  be  intelligible  to  those  who  do  not  know  the  individual  and 
his  moiety. 

The  Western  Mono,  at  least  in  the  northern  part  of  their  range, 
have  come  under  the  influence  of  the  Miwok- Yokuts  system,  but  this 
has  assumed  a  somewhat  aberrant  shape  among  them.  They  subdivide 
each  moiety  into  two  groups  which  might  be  called  clans  except  for 
the  fact  that  they  are  not  exogamous.  The  names  of  these  groups 
have  not  yielded  to  certain  translation.  The  Mono  seem  to  identify 
them  with  localities. 

Matrilinear  descent  has  once  been  reported  for  a  single  Yokuts 
tribe,  the  Gashowu,  but  is  so  directly  at  variance  with  all  that  is 
known  of  the  institutions  of  the  region,  as  to  be  almost  certainly  an 
error  of  observation.  On  the  other  hand,  there  are  more  positive 
indications,  mainly  in  kinship  designations  and  the  inheritance  of 
chieftainship,  of  a  reckoning  in  the  female  line  among  some  of  the 
Porno  and  Wappo ;  and  these  are  the  more  credible  because  the  Porno 
lie  outside  of  the  exogamic  and  totemic  area  of  California.  The  evi- 
dence pointing  to  Porno  matrilineate  is  however  slight,  and  it  is  clear 
that  the  institution  was  at  most  a  sort  of  suggestion,  an  undeveloped 
beginning  or  last  vestige,  and  not  a  practice  of  much  consequence. 
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This  inference  is  strengthened  by  the  fact  that  the  several  Porno  and 
Wappo  divisions  conflict  in  their  usages  on  the  points  involved. 

Totemic  taboos  are  not  known  to  have  been  strongly  developed  in 
California.  Among  most  groups  the  totem  seems  to  have  been  killed 
and  eaten  without  further  thought.  Belief  in  descent  from  the  totem 
is  also  weak  or  absent,  except  for  some  introduction  of  the  moiety 
totems  into  the  cosmogony  of  the  Shoshoneans  of  the  south. 

The  exogamic  groups  of  California  have  rather  few  religious  func- 
tions. The  Colorado  river  clans  seem  to  have  no  connection  with 
ritual.  The  clans  of  some  of  the  Shoshoneans — Luiseho,  Cupeho, 
possibly  Cahuilla — tended  to  be  the  bodies  that  conducted  ceremonies, 
the  instruments  for  ritual  execution ;  although  the  rites  were  nearly 
identical,  not  peculiar  to  each  clan.  It  appears  also  that  these  ritually 
functioning  groups  or  "parties"  often  included  several  clans,  and 
always  admitted  individuals  who  had  become  disgruntled  with  their 
hereditary  groups.  It  is  thus  likely  that  these  religious  associations 
really  crystallized  around  chiefs  rather  than  on  a  clan  basis.  Indeed, 
the  word  for  such  a  group  is  merely  the  word  for  chief.  Among 
other  groups  of  the  south,  such  as  the  Serrano,  the  moieties,  or  their 
clan  representatives  in  a  given  locality,  appear  to  have  been  charged 
with  religious  privileges  and  duties.  But  the  situation  remains  in 
need  of  more  intimate  elucidation.  In  the  San  Joaquin  valley,  the 
moieties  assumed  ceremonial  obligations,  usually  reciprocal,  and  evi- 
dently in  the  main  in  connection  with  the  mourning  anniversary ;  but 
these  arrangements  faded  out  toward  the  north,  among  the  Miwok. 

MAERIAGE 

Marriage  is  by  purchase  almost  everywhere  in  California,  the 
groups  east  of  the  Sierra  and  those  on  the  Colorado  river  providing 
the  only  exceptions.  Among  the  latter  there  is  scarcely  a  formality 
observed.  A  man  and  a  woman  go  to  live  together  and  the  marriage 
is  recognized  as  long  as  the  union  endures.  While  some  form  of  bride- 
purchase  is  in  vogue  over  the  remainder  of  the  state,  its  import  is 
very  different  according  to  locality.  The  northwestern  tribes  make  of 
it  a  definite,  commercial,  negotiated  transaction,  the  absence  of  which 
prior  to  living  together  constitutes  a  serious  injury  to  the  family  of 
the  girl,  whereas  a  liberal  payment  enhances  the  status  of  both  bride 
and  groom  and  their  children.  In  the  southern  half  of  the  state,  and 
among  the  mountaineers  of  the  north,  payment  has  little  more  sig- 
nificance than  a  customary  observance.     It  might  be  described  as  an 
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affair  of  manners  rather  than  morals.  Formal  negotiations  are  not 
always  carried  on,  and  in  some  instances  the  young  man  shows  his 
intentions  and  is  accepted  merely  on  the  strength  of  some  presents 
of  game  or  the  rendering  of  an  ill-defined  period  of  service  before  or 
after  the  union.  Even  within  comparatively  restricted  regions  there 
is  considerable  difference  in  this  respect  between  wealthy  valley 
dwellers  and  poor  highlanders :  the  northern  Maidu  furnish  an  inter- 
esting case  in  point. 

So  far  as  known  the  levirate  or  marriage  of  the  widow  by  her 
dead  husband's  brother  was  the  custom  of  all  Calif ornians  except 
those  on  the  Colorado.  The  same  may  be  said  of  the  "sororate"  or 
"glorate, "  the  widower's  marriage  to  his  dead  wife's  sister,  or  in 
cases  of  polygamy  to  two  sisters  or  to  mother  and  daughter.  On 
account  of  this  almost  universal  occurrence,  these  customs  may  be 
looked  upon  as  basic  and  ancient  institutions.  The  uniformity  of 
their  prevalence  in  contrast  to  the  many  intergrading  forms  assumed 
by  the  marriage  act,  and  in  contrast  also  to  the  differences  as  regards 
exogamy,  renders  it  highly  probable  that  if  an  attempt  be  made  to 
bring  the  levirate  and  sororate  into  relation  with  these  other  institu- 
tions, the  levirate  and  sororate  must  be  regarded  as  antecedent — as 
established  practices  to  which  marriage,  exogamy,  and  descent  con- 
formed. 

VAEIOUS  SOCIAL  HABITS 

A  rigid  custom  prescribes  that  the  widow  crop  or  singe  off  her 
hair  and  cover  the  stubble  as  well  as  her  face  with  pitch,  throughout 
a  great  part  of  central  California.  This  defacement  is  left  on  until 
the  next  mourning  anniversary  or  for  a  year  or  sometimes  longer. 
The  groups  that  are  known  to  follow  this  practice  are  the  Achomawi, 
Shasta,  Maidu,  Wintun,  Kato,  Porno,  and  Miwok ;  also  the  Chukchansi, 
that  is  the  northern  hill  Yokuts.  Among  the  Southern  Yokuts  the 
widow  merely  does  not  wash  her  face  during  the  period  in  which  she 
abstains  from  eating  meat.  Beyond  the  Yokuts,  there  is  no  reference 
to  the  custom ;  nor  is  it  known  from  any  northwestern  people. 

A  mourning  necklace  is  northern.  The  northwestern  tribes  braid 
a  necklace  which  is  worn  for  a  year  or  longer  after  the  death  of  a 
near  relative  or  spouse.  The  Achomawi  and  Northeastern  Maidu,  per- 
haps other  groups  also,  have  their  widows  put  on  a  necklace  of  lumps 
of  pitch. 
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A  belt  made  of  the  hair  cut  from  her  head  was  worn  by  the  widow 
among  the  Shastan  tribes,  that  is  the  Shasta,  Achomawi,  and  Atsugewi. 
In  southern  California,  belts  and  hair  ties  and  other  ornaments  of 
human  hair  reappear,  but  do  not  have  so  definite  a  reference  to 
mourning. 

The  couvade  was  practiced  by  nearly  all  Californians,  but  not  in 
its  "classic"  form  of  the  father  alone  observing  restrictions  and  pre- 
tending to  lie  in.  The  usual  custom  was  for  both  parents  to  be  affected 
equally  and  for  the  same  period.  They  observed  food  restraints  and 
worked  and  traveled  as  little  as  possible  in  order  to  benefit  their  child ; 
they  did  not  ward  illness  from  the  infant  by  shamming  it  themselves. 
The  custom  might  well  be  described  as  a  semi-couvade.  It  has  been 
reported  among  the  Achomawi,  Maidu,  Yuki,  Porno,  Yokuts,  Juaneilo, 
and  Diegueiio.  Only  the  Yurok,  Hupa,  Shasta,  and  with  them  pre- 
sumably the  Karok  and  a  few  other  northwestern  tribes,  are  known 
not  to  have  followed  the  practice.  Here  too  there  are  certain  restric- 
tions on  both  parents ;  but  those  of  the  father  are  much  the  lighter 
and  briefer. 

Fear  toward  twins  is  known  to  have  been  felt  by  the  Yurok, 
Achomawi,  and  Northwestern  Maidu  of  the  hills.  It  is  likely  to  have 
prevailed  more  widely,  but  these  instances  suggest  that  the  most  acute 
development  of  the  sentiment  may  have  been  localized  in  northern 
California. 

The  child's  umbilical  cord  was  saved,  carefully  disposed  of,  or 
specially  treated.  The  Diegueiio,  Luiseno,  Juanefio,  and  Chukchansi 
Yokuts  buried  it.  The  Tachi  Yokuts  tied  it  on  the  child's  abdomen. 
The  Hupa  and  Yurok  kept  it  for  a  year  or  two,  then  deposited  it  in 
a  split  tree. 

KINSHIP  TABOOS 

The  taboo  which  forbids  parents-in-law  and  children-in-law  to 
look  each  other  in  the  face  or  speak  or  communicate,  was  a  central 
Californian  custom.  It  is  recorded  for  the  Kato,  Porno,  Maidu, 
Miwok,  Yokuts,  and  Western  Mono ;  with  whom  at  least  the  southerly 
"Wintun  must  probably  be  included.  The  Yuki,  perhaps  the  Yana, 
the  Eastern  Mono,  the  Tiibatulabal,  and  the  Kawaiisu  seem  not  to 
have  adhered  to  the  practice,  whose  distribution  is  therefore  recog- 
nizable as  holding  over  a  continuous  and  rather  regular  area  whose 
core  is  the  Sacramento-San  Joaquin  valley.     There  is  no  mention  of 
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the  habit  in  regard  to  any  northwestern  or  southern  tribe.  Actually, 
the  mother-in-law  is  alone  specified  in  some  instances,  but  these  may 
be  cases  of  loose  or  incomplete  record.  Accuracy  also  necessitates  the 
statement  that  among  the  Kato  and  Porno  the  custom  has  not  been 
reported  directly,  but  it  is  known  that  they  address  a  parent-in-law 
in  the  plural — a  device  which  the  Miwok  and  Western  Mono  make  use 
of  as  an  allowable  circumvention  of  the  taboo  when  there  is  the 
requisite  occasion.  The  Kato  and  Porno  were  shy  toward  their 
parents-in-law,  but  much  less  scrupulous  about  rigidly  avoiding  all 
communication  with  them  than  the  Northwestern  Maidu. 

It  may  be  added  that  among  the  Yana  and  the  Western  Mono, 
two  far  separated  and  unrelated  peoples,  brother  and  sister  used 
plural  address.  For  the  Yana  it  is  stated  that  a  certain  degree  of 
avoidance  was  also  observed.  This  custom  can  be  looked  for  with 
some  likelihood  among  the  intervening  nations ;  but  to  predict  it  would 
be  rash.  There  are  many  purely  local  developments  in  Californian 
culture :  witness  the  sex  diversity  of  speech  among  the  Yana. 

As  in  other  parts  of  America,  no  reason  for  the  custom  can  be 
obtained  from  the  natives.  It  is  a  way  they  have,  they  answer ;  or  they 
would  be  ashamed  to  do  otherwise.  That  they  feel  positive  disgrace 
at  speaking  brusquely  to  a  parent-in-law  is  certain ;  but  this  sentiment 
can  no  more  be  accounted  the  direct  cause  of  the  origin  of  the  custom 
than  a  sense  of  shame  can  by  itself  have  produced  the  manifold  varie- 
ties of  dress  current  among  mankind.  It  need  not  be  doubted  that  a 
sense  of  delicacy  with  reference  to  sexual  relations  lies  at  the  root  of 
the  habit.  But  to  imagine  that  a  native  might  really  be  able  to  explain 
the  ultimate  source  of  any  of  his  institutions  or  manners,  is  of  course 
unreasonable. 


DISPOSAL  OF  THE  DEAD 

The  maimer  of  disposing  of  the  dead  varied  greatly  according  to 
region  in  California.  The  areas  in  which  cremation  was  practiced 
seem  to  aggregate  somewhat  larger  than  those  in  which  burial  was 
the  custom,  but  the  balance  is  nearly  even,  and  the  distribution  quite 
irregular  (map  2).    Roughly,  five  areas  can  be  distinguished. 

The  southern  Californian  area  burned  its  dead. 
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Interment  was  the  rule  over  a  tract  which  seems  to  extend  from 
the  Great  Basin  across  the  southern  Sierras  to  the  Chumash  and  Santa 
Barhara  islands.  This  includes  the  Chemehuevi,  the  Eastern  Mono, 
the  Tiibatulabal,  the  Southern  Yokuts,  the  Chumash,  and  perhaps  a 
few  of  the  adjacent  minor  Shoshonean  groups. 

A  second  region  of  cremation  follows.  This  consists  of  the  entire 
central  Sierra  Nevada,  the  San  Joaquin  valley  except  at  its  head,  the 
lower  Sacramento  valley,  and  the  coast  region  for  about  the  same 
distance.  Roughly,  the  range  is  from  the  Salmans  and  Central 
Yokuts  to  the  Porno  and  Southern  Maidu. 

A  second  area  of  burial  takes  in  all  of  the  tribes  under  the  influence 
of  the  northwestern  culture,  and  in  addition  to  them  the  Ynki,  at 
least  the  majority  of  the  Wintun,  and  most  of  the  northern  Maidu. 

The  Modoc  in  the  northeastern  corner  of  the  state  again  cremated. 
For  the  adjoining  Achomawi  the  evidence  conflicts.  It  is  possible 
that  this  northern  region  was  connected  with  the  central  area  of 
cremation  through  the  Yahi  and  Northwestern  Maidu  of  the  foothills. 

It  seems  impossible  to  establish  any  correlation  between  custom 
and  environment  in  this  matter.  Treeless  and  timbered  regions  both 
cremated  and  in  other  cases  interred. 

It  does  appear  that  the  soiithern  and  central  culture  areas  can 
be  described  as  regions  of  prevailing  cremation,  the  northwestern 
culture  and  the  desert  as  areas  of  burial.  The  practice  of  each  of  the 
two  interring  regions  has  to  some  extent  penetrated  the  adjacent  parts 
of  the  central  area.  Interment  however  extends  farther  beyond  the 
outer  limits  of  the  northwestern  culture  than  almost  all  other  insti- 
tutions or  elements  which  are  definitely  characteristic  of  the  north- 
west, basketry  and  dentalia,  for  instance.  Furthermore,  there  is  the 
curious  assemblage  of  burying  peoples  from  the  Eastern  Mono  to  the 
Santa  Barbara  islands,  which  can  scarcely  correspond  to  any  primary 
cultural  stratum. 

WAK 

Warfare  throughout  California  was  carried  on  only  for  revenge, 
never  for  plunder  or  from  a  desire  of  distinction.  The  Mohave  and 
Yuma  must  indeed  be  excepted  from  this  statement,  but  their  attitude 
is  entirely  unique.  Probably  the  cause  that  most  commonly  originated 
feuds  was  the  belief  that  a  death  had  been  caused  by  witchcraft.  No 
doubt  theft  and  disputes  of  various  sorts  also  contributed.  Once  ill 
feeling  was  established,  it  was  likely  to  continue  for  long  periods. 
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Even  a  reconciliation  and  formal  peace  must  generally  have  left  lurk- 
ing suspicions  which  the  natives'  theory  of  disease  was  likely  at  any 
moment  to  fan  into  fresh  accusation  and  a  renewal  of  hostilities. 

Torture  has  been  reported  as  having  been  practiced  by  several 
tribes,  such  as  the  Maidu  and  the  Gabrielino.  It  appears  to  have  been 
considered  merely  a  preliminary  to  the  execution  of  captives,  which 
was  the  victors'  main  purpose.  As  a  rule,  men  who  could  be  seized 
in  warfare  were  killed  and  decapitated  on  the  spot.  Women  and 
children  were  also  slaughtered  more  frequently  than  enslaved.  There 
is  no  record  of  any  attempt  to  hold  men  as  prisoners. 

Scalps  were  taken  in  the  greater  part  of  California,  brought  home 
in  triumph,  and  celebrated  over,  usually  by  a  dance  around  a  pole. 
Women  as  well  as  men  generally  participated.  Some  tribes  made  the 
dance  indoors,  others  outside.  There  was  no  great  formality  about 
this  scalp  dance  of  victory.  It  may  often  have  been  celebrated  with 
great  abandon,  but  its  ritual  was  loose  and  simple.  The  Mohave  and 
Yuma  alone  show  some  organization  of  the  ceremony,  coupled  with  a 
considerable  manifestation  of  dread  of  the  scalps  themselves — a  South- 
western trait. 

It  is  rather  difficult  to  decide  how  far  the  scalp  taken  was  literally 
such  and  how  far  it  was  the  entire  head.  A  fallen  foe  that  could  be 
operated  upon  in  safety  and  leisure  was  almost  always  decapitated, 
and  his  head  brought  home.  Sometimes  it  is  said  that  this  head  was 
danced  with.  In  other  localities  it  was  skinned  at  the  first  opportunity 
and  the  scalp  alone  used  in  the  dance.  The  scalp,  however,  was  always 
a  larger  object  than  we  are  accustomed  to  think  with  the  habits  of 
eastern  tribes  in  mind.  The  skin  taken  extended  to  the  eyes  and 
nose  and  included  the  ears.  There  is  no  evidence  of  an  endeavor  to 
preserve  scalps  as  permanent  trophies  to  the  credit  of  individuals ; 
nor  of  a  feeling  that  anything  was  lost  by  a  failure  to  secure  scalps, 
other  than  that  an  occasion  for  a  pleasant  celebration  might  be  missed 
thereby. 

It  is  signficant  that  it  remains  doubtful  whether  the  Yokuts,  the 
valley  Maidu,  and  the  Pomo  took  scalps  or  performed  a  scalp  dance. 
If  they  did  so,  it  was  clearly  with  less  zest  than  most  of  their  neigh- 
bors. All  of  the  tribes  in  question  are  peoples  of  lowland  habitat, 
considerable  wealth,  and  comparative  specialization  of  culture. 

In  the  northwestern  area  no  scalps  were  taken,  and  the  victory 
dance  was  replaced  by  one  of  incitement  before  battle.  In  this  dance 
the  fully  armed  warriors  stood  abreast,  with  one  or  more  of  their 
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number  moving  before  them.  With  the  Yurok  and  Hupa,  and  per- 
haps some  of  their  immediate  neighbors  also,  this  dance  was  par- 
ticularly made  when  two  hostile  parties  gathered  for  a  settlement 
of  a  feud;  and,  as  might  be  expected,  as  often  as  not  resulted  in  a 
new  fight  instead  of  the  desired  peace.  The  northwestern  habit  of 
not  scalping  extended  at  least  as  far  south  as  the  Sinkyone  and  as 
far  east  as  the  Shasta.  The  Wintun  on  the  Trinity  river  are  also  said 
to  have  taken  no  scalps  and  may  therefore  be  supposed  to  have  prac- 
ticed the  associated  form  of  war  dance.  Finally,  there  is  an  echo  of 
the  Yurok  custom  from  as  far  away  as  the  Maidu  of  the  northern 
Sacramento  valley,  who  it  is  said  had  a  war  dance  performed  by 
armed  negotiators. 

The  battle  weapon  of  California  was  the  bow.  Spears  have  been 
mentioned  as  in  use  by  a  number  of  tribes,  but  all  indications  are 
that  they  were  employed  only  sporadically  in  hand  to  hand  fighting, 
and  not  for  hurling  from  the  ranks.  It  is  probable  that  they  were 
serviceable  in  an  ambush  or  early  morning  rush  upon  the  unsuspecting 
sleepers  in  a  village.  In  a  set  fight  the  spear  could  not  be  used 
against  a  row  of  bowmen. 

Southern  California  used  the  Pueblo  type  of  war  club,  a  rather 
short,  stout  stick  expanded  into  a  longitudinal  mallet  head.  This 
seems  to  have  been  meant  for  thrusting  into  an  opponent's  face  rather 
than  for  downright  clubbing.  The  Mohave  at  any  rate  knew  a  second 
form  of  club,  a  somewhat  longer,  straight,  and  heavy  stick,  which 
served  the  specific  purpose  of  breaking  skulls.  In  central  California 
mentions  of  clubs  are  exceedingly  scarce.  If  they  were  used  they  were 
probably  nothing  but  suitable  sticks.  "When  it  came  to  hand  to  hand 
fighting  the  central  Californian  was  likely  to  have  recourse  to  the 
nearest  stone.  Stones  were  also  favored  by  the  northwestern  tribes, 
but  in  addition  there  are  some  examples  of  a  shaped  war  club  of  stone 
in  this  region.  This  club  was  a  little  over  a  foot  long  and  rudely 
edged,  somewhat  in  the  shape  of  a  narrow  and  thick  paddle  blade. 
This  type  has  affiliations  with  the  more  elaborate  stone  and  bone  clubs 
used  farther  north  on  the  Pacific  coast. 

Slings  seem  to  have  been  known  to  practically  all  the  Californians 
as  toys,  and  in  some  parts  were  used  effectively  for  hunting  water 
fowl.  The  only  definite  reports  of  the  use  of  slings  in  warfare  are 
from  the  Wintun  of  Trinity  river  and  the  Western  Mono ;  both 
mountaineers. 

The  shield,  which  is  so  important  to  the  Plains  Indian  and  to  the 
Southwestern  warrior,  was  known  in  California  only  to  the  Mohave, 
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the  Yuma,  and  the  Diegueiio.  that  is  to  say,  the  local  representatives 
of  the  Yuman  family.  It  was  a  round  piece  of  unornamented  hide. 
There  is  no  reference  to  symbolism,  and  it  appears  to  have  been 
carried  only  occasionally.  Not  a  single  original  specimen  has  been 
preserved.  Much  as  tribes  like  the  Mohave  speak  of  war,  they  very 
rarely  mention  the  shield,  and  its  occurrence  among  them  and  their 
kinsmen  is  of  interest  chiefly  as  an  evidence  that  the  distribution  of 
this  object  reached  the  Pacific  coast. 

Armor  enters  the  state  at  the  other  end,  also  as  an  extension  from 
a  great  extra-Californian  culture.  It  is  either  of  elk  hide,  or  of 
rods  twined  with  string  in  waistcoat  shape.  The  rod  type  is  reported 
from  the  northwestern  tribes,  the  Achomawi,  and  the  northern  moun- 
tain Maidu.  Elk  skin  armor  has  been  found  among  the  same  groups, 
as  well  as  the  Modoc,  Shasta,  northern  valley  Maidu,  and  Wailaki. 
These  closely  coincident  distributions  indicate  that  the  two  armor 
types  are  associated,  not  alternative ;  and  that,  confined  to  the  north- 
ernmost portion  of  the  state,  they  are  to  be  understood  as  the  marginal 
outpost  of  the  extension  of  an  idea  that  probably  originated  in  the 
eastern  hemisphere  and  for  America  centers  in  the  culture  of  the 
North  Pacific  coast. 

The  greater  part  of  central  California  appears  to  have  been  armor- 
less  and  shieldless. 


RELIGION  AND  KNOWLEDGE 

SHAMANISM 

The  shamanistic  practices  of  California  are  fairly  uniform,  and 
similar  to  those  obtaining  among  the  North  American  Indians  gen- 
erally. The  primary  function  of  the  California  shaman  is  the  curing 
of  disease.  The  illness  is  almost  always  considered  due  to  the  pres- 
ence in  the  body  of  some  foreign  or  hostile  object.  Only  among  the 
Colorado  river  tribes  is  there  definite  record  of  belief  in  an  abstrac- 
tion or  injury  of  the  soul.  The  shaman's  usual  business,  therefore, 
is  the  removal  of  the  disease  object,  and  this  in  the  great  majority  of 
cases  is  carried  out  by  sucking.  Singing,  dancing,  and  smoking 
tobacco,  with  or  without  the  accompaniment  of  trance  conditions,  are 
the  usual  diagnostic  means.  Manipulation  of  the  body,  brushing  it, 
and  blowing  of  tobacco  smoke,  breath,  or  saliva — the  last  especially 
among  the  Colorado  river  tribes — are  sometimes  resorted  to  in  the 
extraction  of  the  disease  object. 
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As  contrasted  with  the  general  similarity  of  the  practices  of  the 
established  shaman,  there  is  a  considerable  diversity  of  methods 
employed  by  the  prospective  shaman  in  the  acquisition  of  his  super- 
natural powers.  This  diversity  is  connected  with  a  variety  of  beliefs 
concerning  guardian  spirits. 

In  central  California,  from  the  Wailaki  and  Maidu  to  the  Yokuts, 
the  guardian  spirit  is  of  much  the  same  character  as  with  the  Indians 
of  the  central  and  eastern  United  States,  and  is  obtained  in  a  similar 
way.  A  supernatural  being  or  animal  or  other  form  is  seen  and  con- 
versed with  during  a  trance  or  dream.  Sometimes  the  spirits  come 
to  a  man  unsought,  occasionally  there  is  an  avowed  attempt  to  acquire 
them. 

For  southern  California,  information  on  these  matters  is  still 
tantalizingly  scant,  which  may  indicate  that  beliefs  are  meager.  The 
sources  of  shamanistic  power  seem  to  have  been  deities,  monsters,  or 
heavenly  phenomena  more  often  than  animals  or  unnamed  spirits. 
Repeated  dreams,  especially  in  childhood,  seem  to  produce  shamans 
among  the  Cahuilla  more  often  than  unique  experiences  of  trance  or 
vision  type.  This  is  probably  an  approximation  to  the  point  of  view 
of  the  tribes  on  the  Colorado.  It  must  not  be  overlooked  that  the 
concept  of  a  definite  guardian  spirit  and  the  institution  of  shamanism 
in  its  common  American  form  are  weakly  developed  among  the  tribes 
of  the  Southwest,  especially  the  Pueblos. 

Among  the  Colorado  river  peoples  it  is  certain  that  there  was  no 
belief  in  a  guardian  spirit  of  the  usual  kind.  Shamans  derived  their 
power  by  dreaming  of  the  creator  or  some  ancient  divinity,  or  as  they 
themselves  sometimes  describe  it,  from  having  associated  before  their 
birth — in  other  words  during  a  previous  spiritual  existence — -with  the 
gods  or  divine  animals  that  were  on  earth  at  the  beginning.  The 
culture  of  the  Colorado  river  tribes  is  so  specialized  that  to  apply  a 
positive  inference  from  them  to  the  remaining  southern  Californians 
would  be  unsound ;  but  it  must  be  admitted  that  their  status  increases 
the  possibility  that  the  latter  tribes  did  not  very  fully  share  the  central 
Calif ornian  and  usual  northern  and  eastern  ideas  as  to  the  source  of 
shamanistic  power. 

In  northern  California,  and  centering  as  usual  among  the  north- 
western tribes,  beliefs  as  to  the  source  of  shamanistic  power  take  a 
peculiar  turn.  Among  peoples  like  the  Yurok  the  guardian  spirit  in 
the  ordinary  sense  scarcely  occurs.  The  power  of  the  shaman  rests 
not  upon  the  aid  or  control  of  a  guardian,  but  upon  his  maintenance 
in  his  own  body  of  disease  objects  which  to  non-shamans  would  be 
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fatal.  These  "pains"  are  animate  and  self-moving,  but  are  always 
conceived  as  minute,  physically  concrete,  and  totally  lacking  human 
shape  or  resemblance.  Their  acquisition  by  the  shaman  is  due  to  a 
dream  in  which  a  spirit  gives  them  to  him  or  puts  them  in  his  body. 
This  spirit  seems  most  frequently  to  be  an  ancestor  who  has  had 
shamanistic  power.  The  dream,  however,  does  not  constitute  the 
shaman  as  such,  since  the  introduced  "pain"  causes  illness  in  him  as 
in  other  persons.  His  condition  is  diagnosed  by  accepted  shamans, 
and  a  long  and  rigorous  course  of  training  follows,  whose  object  is 
the  inuring  of  the  novice  to  the  presence  of  the  "pains"  in  his  body 
and  to  the  acquisition  of  control  over  them.  Pasting  and  analogous 
means  are  employed  for  this  purpose,  but  the  instruction  of  older 
shamans  seems  to  be  regarded  as  an  essential  feature,  culminating  in 
what  is  usually  known  as  the  "doctors'  dance."  This  dance  is  there- 
fore substantially  a  professional  initiation  ceremony.  There  is  no 
doubt  that  it  provided  the  opportunity  for  the  establishment  of 
shamans'  societies  as  organized  bodies;  but  this  step  seems  never  to 
have  been  taken  in  California. 

From  the  Yurok  and  Hupa  this  peculiar  type  of  shamanism  spreads 
out  gradually,  losing  more  and  more  of  its  elements,  to  at  least  as  far 
as  the  Maidu.  Already  among  the  Shasta  the  shaman  controls  spirits 
as  well  as  "pains,"  but  the  name  for  the  two  is  identical.  With  the 
Achomawi  and  Maidu  the  "pain"  and  the  spirit  are  differently  desig- 
nated. Here,  the  doctor's  concern  in  practice  is  more  largely  with 
the  ' '  pains, ' '  but  his  control  of  them  rests  definitely  upon  his  relation 
to  the  spirits  as  such.  The  doctor  dance  persists  among  all  these 
tribes.  It  is  practiced  also  by  the  northerly  Wintun  and  the  Yuki. 
The  Yuki  shamans  possess  and  acquire  spirits  very  much  like  the 
central  Calif ornians,  and  these  are  sometimes  animals.  The  "pain" 
is  still  of  some  importance  among  them,  however,  and  they  and  the 
Wintun  agree  in  calling  it  "arrowhead."  A  line  running  across  the 
state  south  of  the  Yuki,  and  probably  through  Wintun  and  Maidu 
territory  about  its  middle,  marks  the  farthest  extension  of  remnants 
of  the  northwestern  type  of  shamanism. 

Among  the  Porno  there  is  no  mention  of  the  doctor  dance,  while 
indications  of  a  considerable  use  of  amulets  or  fetishes  suggest  that 
entirely  different  sets  of  concepts  obtain.  The  Miwok  and  Yokuts 
also  knew  of  nothing  like  a  "doctor  dance,"  and  with  them  it  would 
seem  that  the  Maidu  of  the  south  may  have  to  be  included,  although 
here  direct  evidence  is  not  available. 
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It  may  be  added  that  central  and  southern  California  are  a  unit 
in  regarding  shamanistic  power  as  indifferently  beneficent  or  malevo- 
lent. Whether  a  given  shaman  causes  death  or  prevents  it  is  merely 
a  matter  of  his  inclination.  His  power  is  equal  in  both  directions. 
Much  disease,  if  not  the  greater  part,  is  caused  by  hostile  or  spiteful 
shamans.  Witchcraft  and  the  power  of  the  doctor  are  therefore 
indissolubly  bound  up  together.  The  unsuccessful  shaman,  particu- 
larly if  repeatedly  so,  was  thought  to  be  giving  prima  facie  evidence 
of  evil  intent,  and  earnest  attempts  to  kill  him  almost  invariably 
followed.  In  other  cases  individuals  in  a  neighboring  group  were 
blamed.  This  was  perhaps  the  most  frequent  cause  of  the  feuds  or 
so-called  wars  of  the  central  and  southern  Californian  tribes. 

In  the  northwest  this  intertwining  of  the  two  aspects  of  super- 
natural power  was  slighter.  Shamans  were  less  frequently  killed,  and 
then  rather  for  refusal  to  give  treatment  or  for  unwillingness  to 
return  pay  tendered  in  treatment,  than  for  outright  witchcraft. 
A  person  who  wished  to  destroy  another  had  recourse  to  magical 
practice.  This  northwestern  limitation  of  shamanism  is  probably 
connected  with  the  fact  that  among  the  tribes  where  it  was  most 
marked  the  shaman  was  almost  invariably  a  woman.  In  these  matters, 
too,  tribes  as  far  as  the  Maidu  shared  in  some  measure  in  the  beliefs 
which  attained  their  most  clear-cut  form  among  the  Yurok  and  Hupa. 

The  use  of  supernatural  spirit  power  was  on  the  whole  perhaps 
more  largely  restricted  to  the  treatment  or  production  of  disease  in 
California  than  in  most  other  parts  of  aboriginal  North  America. 
There  is  comparatively  little  reference  to  men  seeking  association  with 
spirits  for  success  in  warfare,  hunting,  or  love,  although  it  is  natural 
that  ideas  of  this  kind  crop  out  now  and  then.  There  are  however 
three  specialties  which  in  the  greater  part  of  the  state  lead  to  the 
recognition  of  as  many  particular  kinds  of  shamans  or  "doctors," 
as  they  are  usuallj'  known  in  local  usage.  These  are  rain  or  weather 
doctors,  rattlesnake  doctors,  and  bear  doctors. 

The  rain  doctor  seems  generally  to  have  exercised  his  control  over 
the  weather  in  addition  to  possessing  the  abilities  of  an  ordinary 
shaman.  Very  largely  he  used  his  particular  faculty,  like  Samuel, 
to  make  impression  by  demonstrations.  All  through  the  southern 
half  of  the  state  there  were  men  who  were  famous  as  rain  doctors,  and 
the  greatest  development  of  the  idea  appears  to  have  been  in  the 
region  where  central  and  southern  California  meet.  Control  of  the 
weather  by  shamans  was  however  believed  in  to  the  northern  limit 
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of  the  state,  though  considerably  less  was  made  of  it  there.  The 
groups  within  the  intensive  northwestern  culture  are  again  in  nega- 
tive exception. 

The  rattlesnake  doctor  is  also  not  northwestern,  although  tribes 
as  close  to  the  focus  of  this  culture  as  the  Shasta  knew  him.  His 
business  of  course  was  to  cure  snake  bites ;  in  some  cases  also  to  pre- 
vent them.  Among  the  Yokuts  a  fairly  elaborate  ceremony,  which 
included  the  juggling  of  rattlesnakes,  was  an  outgrowth  of  these 
beliefs.  Less  important  or  conspicuous  demonstrations  of  the  same 
sort  seem  also  to  have  been  made  among  a  number  of  other  tribes, 
since  we  know  that  the  northern  Maidu  of  the  valley  had  some  kind 
of  a  public  rattlesnake  ceremony  conducted  by  their  shamans.  There 
appears  to  have  been  some  inclination  to  regard  the  sun  as  the  spirit 
to  which  rattlesnake  doctors  particularly  looked. 

The  bear  doctor  was  recognized  over  the  entire  state  from  the 
Shasta  to  the  Diegueno.  The  Colorado  river  tribes,  those  of  the 
extreme  northwest,  and  possibly  those  of  the  farthest  northeastern 
corner  of  the  state,  are  the  only  ones  among  whom  this  impressive 
institution  was  apparently  lacking.  The  bear  shaman  had  the  power 
to  turn  himself  into  a  grizzly  bear.  In  this  form  he  destroyed  enemies. 
The  most  general  belief,  particularly  in  the  San  Joaquin  valley  and 
southern  California,  was  that  he  became  actually  transmuted.  In  the 
region  of  the  Wintun,  Porno,  and  Yuki,  however,  it  seems  to  have 
been  believed  that  the  bear  doctor,  although  he  possessed  undoubted 
supernatural  power,  operated  by  means  of  a  bear  skin  and  other 
paraphernalia  in  which  he  encased  himself.  Generally  bear  shamans 
were  thought  invulnerable,  or  at  least  to  possess  the  power  of  return- 
ing to  life.  They  inspired  an  extraordinary  fear  and  yet  seem  to 
have  been  encouraged.  It  is  not  unlikely  that  they  were  often  looked 
upon  as  benefactors  to  the  group  to  which  they  belonged  and  as  exer- 
cising their  destructive  faculties  chiefly  against  its  foes.  In  some 
tribes  they  gave  exhibitions  of  their  power;  in  others,  as  among  the 
Porno,  the  use  of  their  faculties  was  carefully  guarded  from  all  obser- 
vation. Naturally  enough,  their  power  was  considered  to  be  derived 
from  bears,  particularly  the  grizzly.  It  is  the  ferocity  and  tenacity 
of  life  of  this  species  that  clearly  impressed  the  imagination  of  the 
Indians,  and  a  more  accurately  descriptive  name  of  the  caste  would  be 
' '  grizzly-bear  shamans. ' ' 

Throughout  northern  California  a  distinction  is  made  between 
the  shaman  who  sings,  dances,  and  smokes  in  order  to  diagnose,  in 
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other  words,  is  a  clairvoyant,  and  a  second  class  endowed  with  the 
executive  power  of  sucking  out  disease  objects,  that  is,  curing  sickness. 
This  grouping  of  shamans  has  been  reported  from  the  Hupa,  Wiyot, 
Nongatl,  Yuki,  Pomo,  and  Maidu.  It  has  not  been  mentioned  among 
more  southerly  peoples.  It  thus  coincides  in  its  distribution  with  the 
concept  of  the  "pain"  as  a  more  or  less  animate  and  self-impelled 
thing,  and  the  two  ideas  can  scarcely  be  interpreted  as  other  than 
connected.  The  sucking  shaman  seems  to  be  rated  higher  than  the 
one  that  only  sings;  as  is  only  natural,  since  his  power  in  some  meas- 
ure presupposes  and  includes  that  of  his  rival.  It  is  not  unlikely,  how- 
ever, that  certain  singing  shamans  were  believed  to  possess  a  special 
diagnostic  power  over  illness,  and  no  doubt  all  such  matters  as  finding 
lost  objects  and  foretelling  the  future  were  their  particular  province. 

CULT  RELIGIONS 

The  cults  or  definitely  formulated  religions  of  California  are  too 
intricate  to  be  described  here,  so  that  the  following  discussion  is  con- 
fined to  their  interrelations  and  certain  questions  of  broader  aspect. 
The  respective  ranges  of  the  four  cults  are  plotted  on  map  2. 

It  appears  from  this  map  that  the  specific  northwestern  cultus 
is  separated  from  that  of  north  central  California  by  a  belt  of  tribes 
that  participate  in  neither. 

The  religions  of  north  central  and  southern  California,  or  Kuksu 
and  "toloache"  cults,  on  the  other  hand,  seem  to  have  overlapped 
in  the  region  of  the  northern  Yokuts  and  Salinans.  It  is  unlikely 
that  the  two  cults  existed  side  by  side  with  undiminished  vigor  among 
the  same  peoples ;  one  was  probably  much  abbreviated  and  reduced 
to  subsidiary  rank  while  the  other  maintained  itself  in  flourishing  or 
at  least  substantially  full  status.  Unfortunately  the  tribes  that  seem 
to  have  shared  the  two  religions  are  the  very  ones  whose  culture  has 
long  since  melted  away,  so  that  data  are  exceedingly  elusive.  It  is 
not  improbable  that  fuller  knowledge  would  show  that  the  religions 
reacted  towards  each  other  like  the  basketry  complexes  that  have  been 
discussed :  namely,  that  they  were  only  partially  preserved  but  with- 
out mixture. 

This  seems  on  the  whole  to  be  what  has  happened  in  southern 
California,  where  the  jimsonweed  or  "toloache"  religion  emanating 
from  the  Gabrielino  and  the  system  of  song-myth  cycles  issuing  from 
the  Colorado  river  tribes  existed  side  by  side  to  only  a  limited  extent 
among  the  Dicgueno  and  perhaps  some  of  the  Cahuilla  and  Serrano. 


1922] 


Kroeber:  Elements  of  Culture  in  Native  California 


305 


R  I TUAL  CULTS 

NORTHWESTERN  :  Dances  of  Wealth  Display 
^~»— ^«  Limits 

White  Deerskin  and  Jumping  Ba.nces 
One  ol&noe  ori\y 
X         Known  to  be  lacking 

CENTRAL!  Secret  Society   with   Kuksu  Dances 

Probable   limits 
Definitely    reported 
Known  to  be  lacking 
Reported.  as  a  recent  introduction 
SOUTHERN  '.  Timsonweed  LTdloacheJ  Initiation 

- —  Probable    limits 

Definitely    reported 

—}     Probable   .spread  of  Timaonweed  u*e 

ChuncSlchniSn   form    witV-i    s&nd  paintings 
Traditional  spread  of  Ckundiebnish  form 
O  Known  to  be    lacking 

v     COLORADO    RIVER  :  Dreamed  Sino'ines 
■»         *  *  '  *  '    Probable  limits 
\\  ISSSi     Definitely  reported 

\    \     Practiced, according  to  Mokave  interpretation 

(^ )    Indicated   Centers  of  Origin 

\ 


Mi^^-^ 


Map  3 


306  University  of  California  Publications  in  Am.  Arch,  and  Ethn.      [Vol.  13 

Even  in  these  eases  of  partial  mixture  it  is  possible  that  the  con- 
dition is  not  ancient.  A  recent  wave  of  propaganda  for  the  jimson- 
weed  cult  radiated  southward  and  perhaps  eastward  from  the  Gabriel- 
ino  during  mission  times — may  in  fact  have  succeeded  in  then  gaining 
for  the  first  time  a  foothold,  particularly  when  Christian  civilization 
had  sapped  the  strength  of  the  older  cults  in  regions  where  these  had 
previously  been  of  sufficient  vitality  to  keep  out  this  toloache  religion. 

In  any  event  there  are  certain  ceremonies  of  wide  distribution  in 
California  which  must  be  considered  as  belonging  to  a  more  general- 
ized and  presumably  older  stratum  of  native  civilization  than  any  of 
the  four  cults  here  referred  to.  Most  prominent  among  these  simpler 
rituals  is  the  adolescence  ceremony  for  girls.  The  dance  of  war  or 
victory  occupies  second  place.  To  this  must  be  added  in  northwestern 
and  north  central  California  the  shamans'  dance  for  instruction  of 
the  novice,  and  in  north  and  south  central  California  various  exhi- 
bitions by  classes  or  bodies  of  shamans.  Generally  speaking,  all  these 
rites  are  dwarfed  among  each  people  in  proportion  as  it  adheres  to 
one  of  the  four  organized  cults ;  but  they  rarely  disappear  wholly. 
They  are  usually  somewhat  but  rather  lightly  colored  by  ritualistic 
ideas  developed  in  the  greater  cults.  Thus  the  adolescence  rites  of 
the  Hupa,  the  Maidu,  and  the  Luiseho  are  by  no  means  uniform. 
And  yet,  with  the  partial  exception  of  the  latter,  they  have  not  been 
very  profoundly  shaped  by  the  cults  with  which  they  are  in  contact, 
and  can  certainly  not  be  described  as  having  been  incorporated  in 
these  cults.  In  short,  these  old  or  presumably  ancient  rites — which 
are  all  animated  by  essentially  individual  motives  as  opposed  to 
communal  or  world  purposes — evince  a  surprising  vitality  which  has 
enabled  them  to  retain  certain  salient  traits  during  periods  when 
it  may  be  supposed  that  the  more  highly  florescent  great  religions 
grew  or  were  replaced  by  others. 

The  mourning  anniversary  belongs  to  neither  class  and  is  best 
considered  separately. 

The  Kuksu  and  toloache  systems  shared  the  idea  of  initiation  into 
a  society.  This  organization  was  always  communal.  The  aim  nor- 
mally was  to  include  all  adult  males,  and  even  where  some  attempt 
at  discrimination  was  made,  as  perhaps  among  the  Wintun,  the  pro- 
portion of  those  left  out  of  membership  seems  to  have  been  small. 
Nowhere  was  there  the  institution  of  distinct  but  parallel  or  equiva- 
lent fraternal  religious  bodies.  The  organization  of  the  society  was 
of  very  simple  character,  particularly  in  the  south.     In  the  Kuksu 
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society  two  grades  of  initiates  were  recognized,  besides  the  old  men 
of  special  knowledge  who  acted  as  directors. 

The  Kuksu  cult  was  the  only  one  in  California  which  directly 
impersonated  spirits  and  had  developed  a  fair  wealth  of  distinctive 
paraphernalia  and  disguises  for  several  mythic  characters.  This  is 
a  feature  which  probably  grew  up  on  the  spot.  It  cannot  well  have 
reached  central  California  from  either  the  Southwestern  or  the  North 
Pacific  coast  areas,  since  the  intervening  nations  for  long  distances 
do  not  organize  themselves  into  societies ;  not  to  mention  that  the 
quite  diverse  northwestern  and  toloache  religions  are  present  as  evi- 
dences of  growths  that  would  have  served  to  block  the  transmission  of 
such  influences  as  disguises. 

To  compensate  for  the  simplicity  of  organization  in  the  Kuksu 
and  toloache  religions,  initiation  looms  up  largely,  according  to  some 
reports  almost  as  if  it  were  the  chief  function  of  the  bodies.  Novices 
were  often  given  a  formal  and  prolonged  education.  Witness  the 
woknam,  the  "lie-dance"  or  "school,"  of  the  Yuki;  the  orations  of 
the  Maidu  and  Wintun ;  the  long  moral  lectures  to  Luiseno  boys 
and  girls.  That  these  pedagogical  inclinations  are  an  inherent  pai't 
of  the  idea  of  the  religious  society,  is  shown  by  the  fact  that  the 
Yurok  and  Mohave,  who  lack  societies,  do  not  manifest  these  inclina- 
tions, at  least  not  in  any  formal  way.  In  the  Southwest,  education 
is  much  less  important  than  in  California,  relatively  to  the  whole 
scheme  of  the  religious  institution ;  and  for  the  Plains  the  difference 
is  still  greater.  It  appears  that  these  two  aspects,  initiation  and 
organization,  tend  to  stand  in  inverse  ratio  of  importance  in  North 
American  cult  societies. 

Police  and  military  functions  of  religious  societies  are  very  strongly 
marked  among  the  Plains  tribes;  are  definitely  exercised  by  the  bow 
or  warrior  societies  of  the  Southwest;  and  perhaps  stand  out  larger 
in  native  consciousness  than  in  our  own,  since  ethnologists  have 
often  approached  the  religious  bodies  of  the  area  from  the  side  of 
cult  rather  than  social  influence.  But  such  functions  are  exceedingly 
vague  and  feeble  in  California.  There  may  have  been  some  regula- 
tion of  profane  affairs  by  the  body  of  initiates ;  but  the  chiefs  and 
other  civil  functionaries  are  the  ones  usually  mentioned  in  such  mat- 
ters in  California.  There  certainly  was  no  connection  of  the  cult 
societies  with  warfare.  The  first  traces  of  a  connection  between  war 
and  ritual  appear  on  the  Colorado  river,  where  societies  do  not  exist. 
The  negativeness  of  the  California  religious  bodies  in  regard  of  police 
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functions  is  to  be  construed  as  an  expression  of  their  lack  of  develop- 
ment of  the  organization  factor. 

In  spite  of  their  performance  of  communal  and  often  public  rituals, 
American  religious  societies  are  never  wholly  divorced  from  shaman- 
ism, that  is,  the  exercise  of  individual  religious  power,  and  one  of 
their  permanent  foundations  or  roots  must  be  sought  in  shamanism. 
On  the  Plains,  there  is  a  complete  transition  from  societies  based  on 
voluntary  affiliation,  purchase,  age,  war  record,  or  other  non-religious 
factors,  to  such  as  are  clearly  nothing  but  more  or  less  fluctuating 
groups  of  individuals  endowed  with  similar  shamanistic  powers. 
Farther  east,  the  Midewiwin  is  little  more  than  an  attempt  at  formal 
organization  of  shamanism.  In  the  Southwest,  among  the  Pueblos, 
the  fraternal  as  opposed  to  the  communal  religious  bodies  can  be 
looked  upon,  not  indeed  as  shamans'  associations,  but  as  societies  one 
of  whose  avowed  purposes — perhaps  the  primary  one — is  curative, 
and  which  have  largely  replaced  the  shaman  acting  as  an  individual. 
Among  the  Navaho,  the  greatest  ceremonies  seem  to  be  curative.  In 
California  we  have  the  similarity  of  name  between  the  Luiseno  shaman 
and  initiates — pul-a  and  pu-pl-em;  and  the  lit  or  doctoring  of  the 
Yuki  societies  is  practically  their  only  function  besides  that  of  per- 
petuating themselves  by  initiation.  In  spite  of  their  loose  structure 
and  comparative  poverty  of  ritual,  it  cannot  however  be  maintained 
that  the  societies  of  California  are  more  inclined  to  be  shamanistic 
than  those  of  the  other  two  regions;  and  they  are  less  shamanistic  in 
character  than  the  North  Pacific  coast  societies. 

Perhaps  the  most  distinctive  single  trait  of  the  two  Californian 
cult  societies  is  their  freedom  from  any  tendency  to  break  up  into, 
or  to  be  accompanied  by,  smaller  and  equivalent  but  diverse  societies 
as  in  the  Plains,  Southwest,  and  North  Pacific  coast  regions. 

The  cults  of  the  Colorado  river  tribes  are  bare  of  any  inclination 
toward  the  formation  of  associations  or  bodies  of  members.  They  rest 
on  dreams,  or  on  imitations  of  other  practitioners  which  are  fused 
with  inward  experiences  and  construed  as  dreams.  These  dreams 
invariably  have  a  mythological  cast.  Ritually  the  cults  consist  essen- 
tially of  long  series  of  songs;  but  most  singers  know  a  corresponding 
narrative.  Dancing  is  minimal,  and  essentially  an  adjunct  for  pleas- 
ure. Concretely  expressed  symbolism  is  scarcely  known :  disguises, 
ground  paintings,  altars,  religious  edifices,  drums  or  paraphernalia, 
and  costumes  are  all  dispensed  with. 
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The  northwestern  cults  adhere  minutely  to  certain  traditional 
forms,  but  these  forms  per  se  have  no  meaning.  There  is  no  trace 
of  any  cult  organizations.  The  esoteric  basis  of  every  ceremony  is 
the  recitation  of  a  formula,  which  is  a  myth  in  dialogue.  The  formulas 
are  jealously  guarded  as  private  property.  Major  rites  always  serve 
a  generic  communal  or  even  world-renewing  purpose,  and  may  well 
be  described  as  new  year  rites.  Dance  costumes  and  equipments  are 
splendid  but  wholly  unsymbolic.  All  performances  are  very  rigor- 
ously attached  to  precise  localities  and  spots. 

It  appears  that  as  these  four  cults  are  followed  from  northwestern 
California  southeastward  to  the  lower  Colorado  there  is  a  successive 
weakening  of  the  dance  and  all  other  external  forms,  of  physical 
apparatus,  of  association  with  particular  place  or  edifice;  and  an 
increase  of  personal  psychic  participation,  of  symbolism  and  mysti- 
cism, of  speculation  or  emotion  about  human  life  and  death,  and 
of  intrinsic  interweaving  of  ritualistic  expression  with  myth.  The 
development  of  these  respective  qualities  has  nothing  to  do  with  the 
development  of  principles  of  organization,  initiation,  and  imperson- 
ation or  enactment;  since  the  latter  principles  are  adhered  to  in  the 
middle  of  our  area  and  unknown  at  tbe  extremities. 


THE   MOUENING  ANNIVEESAEY 

The  anniversary  or  annual  ceremony  in  memory  of  the  dead  bulks 
so  large  in  the  life  of  many  California  tribes  as  to  produce  a  first 
impression  of  being  one  of  the  most  typical  elements  of  Californian 
culture.  As  a  matter  of  fact,  the  institution  was  in  force  over  only 
about  half  of  the  state :  southern  California  and  the  Sierra  Nevada 
region.  There  can  be  little  doubt  that  its  origin  is  southern.  The 
distribution  itself  so  suggests.  The  greatest  development  of  mourn- 
ing practices  is  found  among  the  Gabrielino,  Luiseiio,  and  Diegueno. 
It  is  not  that  their  anniversary  is  much  more  elaborate  than  that  of 
other  groups — -the  use  of  images  representing  the  dead  is  common 
to  the  great  majority  of  tribes — but  these  southerners  have  a  greater 
number  of  mourning  rites.  Thus  the  Luiseiio  first  wash  the  clothes 
of  the  dead,  then  burn  them,  and  finally  make  the  image  ceremony. 
Of  this  they  know  two  distinct  forms,  and  in  addition  there  are  special 
mourning  rites  for  religious  initiates,  and  the  Eagle  dance  which  is 
also  a  funerary  ceremony.  Another  circumstance  that  points  to  south- 
ern origin  is  the  fact  that  the  anniversary  is  held  by  nearly  all  tribes 
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in  a  circular  brush  enclosure,  such  as  is  not  used  by  the  Miwok  and 
Maidu  for  other  purposes,  whereas  in  southern  California  it  is  the 
only  and  universal  religious  structure.  Finally,  there  are  no  known 
connections  between  the  anniversary  and  the  Kuksu  cult  of  the 
Miwok  and  Maidu,  whereas  the  toloache  religion  of  southern  Califor- 
nia presents  a  number  of  contacts  with  the  mourning  ceremony. 

It  is  a  fair  inference  that  the  anniversary  received  its  principal 
development  among  the  same  people  that  chiefly  shaped  the  toloache 
cult,  namely,  the  Gabrielino  or  some  of  their  immediate  neighbors. 
It  is  even  possible  that  the  two  sets  of  rites  flowed  northward  in  con- 
junction, and  that  the  anniversary  outreached  its  mate  because  the 
absence  or  rarity  of  the  jimsonweed  plant  north  of  the  Yokuts  checked 
the  invasion  of  the  rites  based  specifically  upon  it. 

The  Mohave  and  Yuma  follow  an  aberrant  form  of  mourning 
which  is  characteristic  of  their  isolated  cultural  position.  Their 
ceremony  is  held  in  honor  of  distinguished  individual  warriors,  not 
for  the  memory  of  all  the  dead  of  the  year.  The  mourners  and 
singers  sit  under  a  shade,  in  front  of  which  young  men  engage  in 
mimic  battle  and  war  exploits.  There  are  no  images  among  the 
Mohave  and  no  brush  enclosure.  The  shade  is  burned  at  the  con- 
clusion, but  there  is  no  considerable  destruction  of  property  such  as 
is  so  important  an  element  of  the  rite  elsewhere  in  California. 

An  undoubted  influence  of  the  anniversary  is  to  be  recognized  in 
a  practice  shared  by  a  number  of  tribes  just  outside  its  sphere  of  dis- 
tribution :  the  Southern  Wintun,  Porno,  Yuki,  Lassik,  and  perhaps 
others.  These  groups  burn  a  large  amount  of  property  for  the  dead 
at  the  time  of  the  funeral. 

Some  faint  traces,  not  of  the  mourning  anniversary  itself  indeed, 
but  rather  of  the  point  of  view  which  it  expresses,  are  found  even 
among  the  typical  northwestern  tribes.  Among  the  Yurok  and  Hupa 
custom  has  established  a  certain  time  and  place  in  every  major  dance 
as  the  occasion  for  an  outburst  of  weeping.  The  old  people  in  par- 
ticular remember  the  presence  of  their  departed  kinsmen  at  former 
presentations  of  this  part  of  the  ceremony,  and  seem  to  express  their 
grief  almost  spontaneously. 

On  the  question  of  the  time  of  the  commemoration,  more  infor- 
mation is  needed.  It  appears  rather  more  often  not  to  fall  on  the 
actual  anniversary.  Among  some  of  the  southern  tribes  it  may  be 
deferred  some  years ;  with  the  Mohave  it  seems  to  be  held  within  a 
few  weeks  or  months  after  death ;  the  Sierra  tribes  mostly  limit  it 
to  a  fixed  season — early  autumn. 
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GIELS'  ADOLESCENCE   CEEEMONY 

Probably  every  people  in  California  observed  some  rite  for  girls 
at  the  verge  of  womanhood :  the  vast  majority  celebrated  it  with  a 
dance  of  some  duration.  The  endless  fluctuations  in  the  conduct  of 
the  ceremony  are  indicated  in  table  1.  It  appears  that  in  spite  of  a 
general  basic  similarity  of  the  rite,  and  the  comparatively  narrow 
scope  imposed  on  its  main  outlines  by  the  physiological  event  to  which 
it  has  reference,  there  are  very  few  features  that  are  universal.  These 
few,  among  which  the  use  of  a  head  scratcher  and  the  abstention  from 
flesh  are  prominent,  are  of  a  specifically  magical  nature.  The  wealth 
of  particular  features  restricted  to  single  nations,  and  therefore  evi- 
dently developed  by  them,  is  rather  remarkable,  and  argues  that  the 
native  Californians  were  not  so  much  deficient  in  imagination  and 
originality  as  in  the  ability  to  develop  these  qualities  with  emotional 
intensity  to  the  point  of  impressiveness.  There  is  every  reason  to 
believe  that  this  inference  applies  with  equal  force  to  most  phases 
of  Californian  civilization.  It  merely  happens  that  an  unusually  full 
series  of  details  is  available  for  comparison  on  the  rite  for  girls. 

Poor  and  rude  tribes  make  much  more  of  the  adolescence  ceremony 
than  those  possessed  of  considerable  substance  and  of  institutions  of 
some  specialization.  In  this  connection  it  is  only  necessary  to  cite 
the  Yurok  as  contrasted  with  the  Sinkyone,  the  Porno  as  against  the 
Yuki,  the  valley  Maidu  against  those  of  the  mountains,  the  Yokuts 
against  the  Washo,  the  Mohave  against  the  Diegueiio.  Precedence  in 
general  elaboration  of  culture  must  in  every  instance  be  given  to 
the  former  people  of  each  pair :  and  yet  it  is  the  second  that  makes, 
and  the  first  that  does  not  make,  a  public  adolescence  dance.  This 
condition  warrants  the  inference  that  the  puberty  rite  belongs  to  the 
generic  or  basic  stratum  of  native  culture,  and  that  it  has  decayed 
among  those  nations  that  succeeded  in  definitely  evolving  or  estab- 
lishing ceremonials  whose  associations  are  less  intimately  personal  and 
of  a  more  broadly  dignified  import. 

In  the  northern  half  of  the  state  the  idea  is  deeprooted  that  the 
potential  influence  for  evil  of  a  girl  at  the  acme  of  her  adolescence  is 
very  great.  Even  her  sight  blasts,  and  she  is  therefore  covered  or 
concealed  as  much  as  possible.  Everything  malignant  in  what  is 
specifically  female  in  physiology  is  thought  to  be  thoroughly  intensi- 
fied at  its  first  appearance.  So  far  as  known,  all  the  languages  of  this 
portion  of  California  possess  one  word  for  a  woman  in  her  periodic 
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illness ;  and  an  entirely  distinct  term  for  a  girl  who  is  at  the  precise 
incipiency  of  womanhood. 

A  second  concept  is  also  magical:  that  the  girl's  behavior  at  this 
period  of  intensification  is  extremely  critical  for  her  nature  and 
conduct  forever  after.  Hence  the  innumerable  prescriptions  for 
gathering  firewood,  industry,  modest  deportment,  and  the  like. 

This  concept  pervades  also  the  reasoning  of  the  tribes  in  the 
southern  end  of  the  state,  but  is  rather  overshadowed  there  by  a  more 
special  conviction  that  direct  physiological  treatment  is  necessary  to 
ensure  future  health.  Warmth  appears  to  be  considered  the  first 
requisite  in  the  south.  Cold  water  must  not  be  drunk  under  any 
circumstances,  bathing  must  be  in  heated  water;  and  in  the  sphere 
of  Gabrielino-Luiseiio  influence,  the  girl  is  cooked  or  roasted,  as  it 
were,  in  a  pit,  which  is  clearly  modeled  on  the  earth  oven.  The  idea 
of  her  essential  malignancy  is  by  comparison  weak. 

The  southern  concepts  have  penetrated  in  diluted  form  into  the 
San  Joaquin  valley  region,  along  with  so  many  other  elements  of 
culture.  On  the  other  hand  the  Mohave,  and  with  them  presumably 
the  Yuma,  practice  a  type  of  ceremony  that  at  most  points  differs 
from  that  of  the  other  southern  Californians,  and  provides  an  excellent 
exemplification  of  the  considerable  aloofness  of  the  civilization  of  these 
agricultural  tribes  of  the  Colorado  river. 

The  deer-hoof  rattle  is  consciously  associated  with  the  girls'  cere- 
mony over  all  northern  California.  Since  there  is  a  deep-seated  anti- 
thesis of  taboo  between  everything  sexual  on  the  one  hand,  and  every- 
thing referring  to  the  hunt,  the  deer  as  the  distinctive  game  animal, 
and  flesh  on  the  other,  the  use  of  this  particular  rattle  can  hardly  be 
a  meaningless  accident.  But  the  basis  of  the  inverting  association 
has  not  become  clear,  and  no  native  explanations  seem  to  have  been 
recorded. 

A  few  Athabascan  tribes  replace  the  deer-hoof  rattle  by  a  special 
form  of  the  clap  stick  which  provides  the  general  dance  accompani- 
ment throughout  central  California,  but  which  is  not  otherwise  used 
in  the  northwestern  habitat.  In  southern  California  the  deer-hoof 
rattle  is  known,  but  is  employed  by  hunters  among  the  Luiseno,  by 
mourners  among  the  Yumans. 

The  scarcity  of  the  ritualistic  number  four  in  table  1  may  be  an 
accident  of  tribal  representation  in  the  available  data,  but  gives  the 
impression  of  having  some  foundation  in  actuality  and  therefore  a 
historical  significance. 
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BOYS'  INITIATIONS 

The  description  which  has  sometimes  been  made  of  Californian 
religion  as  characterized  by  initiation  and  mourning  rites  is  not 
wholly  accurate.  Mourning  customs,  so  far  as  they  are  crystallized 
into  formal  and  important  ceremonies,  are  confined  to  a  single  wave 
of  southern  origin  and  definitely  limited  distribution — the  mourning 
anniversary.  The  girls'  adolescence  rite  on  the  other  hand  is  univer- 
sal, and  clearly  one  of  the  ancient  constituents  of  the  religion  of  all 
California  as  well  as  considerable  tracts  outside. 

Boys  were  initiated  into  the  two  great  organized  religions  of  the 
state,  the  Kuksu  and  the  toloache  cult.  Important  as  the  initiation 
ceremonies  were  in  these  cults,  it  would  however  be  misleading  to 
regard  them  as  primary :  the  cult  has  logical  precedence,  the  initiation 
is  a  part  of  it.  When  therefore  we  subtract  these  two  religions,  there 
is  left  almost  nothing  in  the  nature  of  initiation  for  boys  parallel  to 
the  girls'  adolescence  ceremony. 

The  only  clear  instance  is  in  the  northeastern  corner  of  the  state 
among  the  Achomawi  and  Shasta,  primarily  the  former.  These  people 
practice  an  adolescence  rite  for  boys  comparable  to  the  more  wide- 
spread one  for  girls.  Among  each  of  them  a  characteristic  feature 
is  the  whipping  of  the  boy  with  a  bow  string.  The  Achomawi  also 
pierce  the  boy's  ears  and  make  him  fast,  besides  which  he  performs 
practices  very  similar  to  the  deliberate  seeking  after  supernatural 
power  indulged  in  by  the  tribes  of  the  Plains.  The  entire  affair  is 
very  clearly  an  adolescence  rather  than  an  initiation  rite,  an  induc- 
tion into  a  status  of  life,  and  not  into  an  organized  group.  It  may 
be  looked  upon  as  a  local  extension  to  boys  of  concepts  that  are  uni- 
versal in  regard  to  girls. 

In  southern  California  there  is  sometimes  a  partial  assimilation 
of  the  boys'  toloache  initiation  and  of  the  girls'  adolescence  ceremony. 
Thus  the  Luisefio  construct  ground  paintings  for  both,  deliver  anal- 
ogous orations  of  advice  to  both,  and  put  both  sexes  under  similar 
restrictions.  The  Kawaiisu  are  said  to  give  toloache  to  both  boys 
and  girls. 

But  these  local  and  incomplete  developments  are  very  far  from 
equating  the  initiations  for  the  two  sexes ;  and  neither  balances  with 
mourning  ceremonies.  The  girls'  adolescence,  the  boys'  initiation  into 
a  society,  and  the  mourning  anniversary  clearly  have  distinct  origins 
so  far  as  California  is  concerned,  and  represent  cultural  planes. 
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NEW  YEAR  OBSERVANCES 

A  first-salmon  ceremony  was  shared  by  an  array  of  tribes  in  north- 
ern California.  The  central  act  was  usually  the  catching  and  eating 
of  the  first  salmon  of  the  season ;  after  which  fishing  was  open  to  all. 
These  features  make  the  ceremonjr  one  of  public  magic.  The  tribes 
from  which  a  ritual  of  this  kind  has  been  reported  are  the  Tolowa, 
Yurok,  Hupa,  Karok,  Shasta,  Achomawi,  and  northern  mountain 
Maidu.  The  list  is  probably  not  complete ;  but  it  may  be  significant 
that  all  the  groups  included  in  it  are  situated  in  the  extreme  north 
of  the  state,  whereas  salmon  run  in  abundance  as  far  south  as  San 
Francisco  bay.  It  thus  seems  possible  that  the  distribution  of  the  rite 
was  limited  not  by  the  occurrence  of  the  fish  but  by  purely  cultural 
associations.  Its  range,  for  example,  is  substantially  identical  with 
that  of  the  northern  type  of  overlaid  basketry. 

The  first-salmon  ceremony  is  clearly  a  ritual  of  the  new  year's 
type,  but  is  the  only  widely  spread  instance  of  this  kind  yet  found  in 
California.  The  idea  of  ceremonial  reference  to  the  opening  of  the 
year  or  season  seems  not  to  have  been  wholly  wanting  in  north  and 
central  California,  especially  where  the  Kuksu  religion  followed  a 
calendar;  but  there  is  no  record  of  this  idea  having  been  worked  out 
into  a  definite  ritual  concept.  In  the  narrower  northwest,  it  is  true, 
there  were  first-acorn  and  world-renewing  ceremonies  as  well  as  the 
first-salmon  rite,  and  among  the  Karok  the  super-added  feature  of 
new-fire  making;  all  with  associated  dances.  This,  however,  is  an 
essentially  local  development  among  the  small  group  of  tribes  who 
have  advanced  the  northwestern  culture  to  its  most  intense  status. 

In  other  words,  an  annual  salmon  producing  or  propitiating  act 
of  magical  nature  and  of  public  rather  than  individual  reference  is 
usual  in  the  northern  part  of  the  state  and  is  therefore  presumably 
an  ancient  institution.  Among  the  specifically  northwestern  tribes 
this  act  has  become  associated  with  a  ritualistic  spectacle,  the  Deer- 
skin or  the  Jumping  dance,  which  probably  had  no  original  connec- 
tion with  the  magical  performance ;  after  which  the  combination  of 
magic  act  and  dance  has  been  applied,  within  the  same  narrow 
region,  to  other  occasions  of  a  first  fruits  or  new  year's  character. 
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OFFEBINGS 

Offerings  of  feather  wands  are  reported  from  the  Chumash,  the 
Costanoans,  and  the  Maidu,  and  may  therefore  be  assumed  to  have 
had  a  considerably  wider  distribution.  The  idea  is  that  of  the  feather 
stick  or  prayer  plume  of  the  Southwest,  and  there  is  probably  a  his- 
torical connection  between  the  practices  of  the  two  regions;  although 
this  connection  may  be  psychological,  that  is  indirectly  cultural, 
rather  than  due  to  outright  transmission.  This  inference  is  supported 
by  the  fact  that  there  is  no  reference  to  anything  like  the  offering 
of  feather  wands  in  southern  California  proper.  In  fact  the  practice 
of  setting  out  offerings  of  any  kind  is  so  sparsely  mentioned  for 
southern  California  that  it  must  be  concluded  to  have  been  but 
slightly  developed.  The  Californian  feather  wand  was  of  somewhat 
different  shape  from  the  Southwestern  feather  stick.  It  appears 
usually  to  have  been  a  stick  of  some  length  from  which  single  feathers 
or  at  most  small  groups  of  feathers  were  hung  at  one  or  two  places. 
The  northwestern  tribes  are  free  from  the  practice. 

Another  ultimate  connection  with  the  Southwest  is  found  in  offer- 
ings or  sprinklings  of  meal.  These  have  been  recorded  for  the  Porno, 
the  Maidu,  the  Costanoans,  and  the  Serrano.  In  some  instances  it 
is  not  clear  whether  whole  seeds  or  flour  ground  from  them  was  used, 
and  it  is  even  possible  that  the  meal  was  sometimes  replaced  by  entire 
acorns.  The  southern  California  tribes  should  perhaps  be  included, 
since  the  use  of  meal  or  seeds  in  the  ground  painting  might  be  con- 
strued as  an  offering.  The  custom  seems,  however,  to  have  been 
more  or  less  hesitating  wherever  it  has  been  reported.  It  certainly 
lacks  the  full  symbolic  implications  and  the  ritualistic  vigor  which 
mark  it  in  the  Southwest.  Among  the  Yokuts  and  probably  their 
mountain  neighbors,  offerings  of  eagle  down  appear  to  have  been 
more  characteristic  than  those  of  seeds  or  meal.  The  northwestern 
tribes  can  be  set  down  as  not  participating  in  the  custom  of  meal 
offerings.    They  blew  tobacco,  or  dropped  incense  on  the  fire. 

THE  GHOST  DANCE 

The  ghost  dance  which  swept  northern  California  with  some 
vehemence  from  about  1870  to  1872  is  of  interest  because  of  its 
undoubted  connection  with  the  much  more  extensive  and  better  known 
wave  of  religious  excitement  that  penetrated  to  the  Indians  of  half 
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of  the  United  States  about  1889,  and  which  left  most  of  the  Califor- 
nians  untouched.  Both  movements  had  their  origin  among  the  North- 
ern Paiute  of  Nevada,  and  from  individuals  in  the  same  family.  The 
author  of  the  early  prophecies  may  have  been  the  father,  and  was  at 
any  rate  an  older  kinsman,  of  Wovoka  or  Jack  Wilson,  the  later 
messiah.  The  ideas  of  the  two  movements  and  their  ritual  were 
substantially  identical.  There  is  thus  little  doubt  that  even  their  songs 
were  similar,  although  unfortunately  these  were  not  recorded  for  the 
earlier  movement  until  after  its  fusion  with  other  cults. 

The  question  arises  why  the  religious  infection  which  originated 
twice  in  the  same  spot  in  an  interval  of  fifteen  or  twenty  years  should 
at  the  first  occasion  have  obtained  a  powerful  foothold  in  northern 
California  alone,  and  on  its  recrudescence  should  have  penetrated  to 
the  Canadian  boundary  and  the  Mississippi  river.  That  the  Califor- 
nians  remained  passive  toward  the  second  wave  is  intelligible  on  the 
ground  of  immunity  acquired  by  having  passed  through  the  first. 
But  that  a  religion  which  showed  its  inherent  potentiality  by  spread- 
ing to  wholly  foreign  tribes  should  in  1870  have  been  unable  to  make 
any  eastward  progress  and  in  1890  sweep  like  wildfire  more  than  a 
thousand  miles  to  the  east,  is  remarkable.  The  explanation  seems 
to  be  that  the  bulk  of  the  Indian  tribes  in  the  United  States  in  1870 
had  not  been  reduced  to  the  necessary  condition  of  cultural  decay  for 
a  revivalistic  influence  to  impress  them.  In  other  words,  the  native 
civilization  of  northern  California  appears  to  have  suffered  as  great 
a  disintegration  by  1870,  twenty  or  twenty-five  years  after  its  first 
serious  contact  with  the  whites,  as  the  average  tribe  of  the  central 
United  States  had  undergone  by  1890,  or  from  fifty  years  to  a  century 
after  similar  contact  began.  As  regards  the  Plains  tribes,  among 
whom  the  second  ghost  dance  reached  its  culmination,  the  same  influ- 
ence on  the  breaking  up  of  their  old  life  may  be  ascribed  to  the  destruc- 
tion of  the  buffalo  as  the  sudden  overwhelming  swamping  of  the  Cali- 
fornia natives  by  the  gold  seekers.  In  each  case  an  interval  of  from 
ten  to  twenty  years  elapsed  from  the  dealing  of  the  substantial  death 
blow  to  the  native  civilization  until  the  realization  of  the  change  was 
sufficiently  profound  to  provide  a  fruitful  soil  for  a  doctrine  of 
restoration. 

Individual  tribes  had  of  course  been  subject  to  quite  various  for- 
tunes at  the  hands  of  the  whites  when  either  ghost  dance  reached  them. 
But  it-  is  also  known  that  they  accorded  the  movement  many  locally 
diverse  receptions.     Some  threw  themselves  into  it  with  an  almost 
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unlimited  enthusiasm  of  hope;  others  were  only  slightly  touched  or 
remained  aloof.  This  is  very  clear  from  Mooney's  classical  account 
of  the  greater  ghost  dance,  and  it  can  be  conjectured  that  an  intensive 
study  would  reveal  the  skeptical  or  negative  tribes  to  have  been  so 
situated  that  their  old  life  did  not  yet  appear  to  themselves  as  irre- 
vocably gone,  or  as  so  thoroughly  subject  to  the  influences  of  Cau- 
casian civilizatiou  that  they  had  accepted  the  change  as  final.  Then, 
too,  it  must  be  remembered  that  the  wave,  as  it  spread,  developed  a 
certain  psychological  momentum  of  its  own,  so  that  tribes  which,  if 
left  to  themselves  or  restricted  to  direct  intercourse  with  the  origina- 
tors of  the  movement,  might  have  remained  passive,  were  infected 
by  the  frenzy  of  differently  circumstanced  tribes  with  whom  they 
were  in  affiliation. 

Similar  phenomena  can  be  traced  in  the  history  of  the  California 
ghost  dance,  imperfect  as  our  information  concerning  it  is.  The 
Karok  and  Tolowa  seem  to  have  thrown  themselves  into  the  cult  with 
greater  abandonment  than  the  Yurok.  The  Hupa,  at  least  to  all 
intents,  refused  to  participate.  This  is  perhaps  to  be  ascribed  to  the 
fact  that  they  were  the  only  tribe  in  the  region  leading  a  stable  and 
regulated  reservation  life.  But  it  is  not  clear  whether  this  circum- 
stance had  already  led  them  to  a  conscious  though  reluctant  acceptance 
of  the  new  order  of  things,  or  whether  some  other  specific  cause  must 
be  sought. 

On  many  of  the  northermost  tribes  the  effect  of  the  ghost  dance 
was  transient,  and  left  no  traces  whatever.  It  was  perhaps  already 
decadent  when  the  Modoc  war  broke  out.  At  any  rate  it  is  no  longer 
heard  of  after  the  termination  of  that  conflict.  How  far  the  Modoc 
war  may  have  been  indirectly  fanned  by  the  doctrine,  remains  to  be 
ascertained.    Its  immediate  occasion  seems  not  to  have  been  religious. 

Somewhat  farther  south,  the  ghost  dance  took  firmer  root  among 
tribes  like  the  Porno  and  Southern  Wintun,  who  were  beyond  the 
most  northerly  missions  but  who  had  been  more  or  less  under  mission 
influence  and  had  also  been  partly  invaded  by  Mexicans  in  the  period 
between  the  secularization  and  the  Americanization  of  California. 
The  old  Kuksu  ceremonies  were  now  not  only  revived  but  made  over. 
A  new  type  of  songs,  paraphernalia,  and  ritual  actions  came  into 
existence ;  and  these  have  maintained  themselves  in  some  measure 
until  today — more  strongly  than  the  aboriginal  form  of  religion.  The 
Wintun  at  least,  and  presumably  the  Porno  also,  are  still  conscious, 
however,  of  the  two  elements  in  their  present  cults,  and  distinguish 
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them  by  name.  Saltu  are  the  spirits  that  instituted  the  ancient  rites, 
boli  those  with  whom  the  modern  dances  are  associated. 

This  amalgamation,  strangely  enough,  resulted  in  the  carrying  of 
the  Kuksu  religion,  at  a  time  when  it  was  essentially  moribund,  to 
tribes  which  in  the  days  of  its  vitality  had  not  come  under  its  influ- 
ence. Evidently  the  ghost  dance  element  acted  as  a  penetrating  sol- 
vent and  carrier.  The  Central  Wintun  took  the  mixed  cult  over  from 
the  Southern  Wintun,  and  the  use  since  1872  of  typical  Kuksu  para- 
phernalia as  far  north  as  the  Shasta  of  Shasta  valley  evidences  the 
extent  of  this  movement. 

None  of  the  tribes  within  the  mission  area  seems  to  have  been  in 
the  least  affected  by  the  ghost  dance.  This  is  probably  not  due  to 
their  being  Catholics  or  nominal  Catholics,  but  rather  to  the  fact 
that  their  life  had  long  since  been  definitely  made  over.  Groups  like 
the  Yokuts,  of  whom  only  portions  had  been  missionized,  and  these 
rather  superficially,  also  did  not  take  up  the  ghost  dance.  The  cause 
in  their  instance  presumably  lay  between  their  geographical  remote- 
ness and  the  fact  that  most  of  their  intercourse  was  with  missionized 
tribes. 

The  Modoc  were  probably  the  first  California  people  to  receive  the 
early  ghost  dance  from  the  Northern  Paiute  (map  4).  It  is  hard  to 
conceive  that  the  Achomawi  should  have  been  exempt,  but  unfor- 
tunately there  appear  to  be  no  records  concerning  them  on  this 
point.  The  same  may  be  said  of  the  mountain  Maidu.  From  the 
Modoc,  at  any  rate,  the  cult  was  carried  to  the  Shasta.  These  trans- 
mitted it  still  farther  down  the  Klamath  to  the  Karok.  From  there 
it  leaped  the  Siskiyou  mountains  to  the  Tolowa,  from  whom  the  lower 
Yurok  of  the  river  and  of  the  coast  took  their  beliefs.  The  upper 
Yurok  were  less  affected  and  the  Hupa  scarcely  at  all.  Here  we  lose 
track  of  the  spread  of  the  dance.  Probably  all  the  Athabascan  tribes 
between  the  Whilkut  and  the  Wailaki,  at  least  those  that  survived  in 
sufficient  numbers,  came  under  ghost  dance  influence,  but  the  direc- 
tion in  which  this  influence  progressed  is  not  certain.  It  is  more 
likely,  however,  to  have  been  from  the  south  northward,  since  the 
dance  appears  to  have  been  associated  with  the  erection  of  large  round 
dance  houses  of  central  Californian  type.  This  indicates  an  approxi- 
mate Porno  or  Southern  Wintun  source.  It  has  already  been  men- 
tioned how  in  the  Sacramento  valley  the  ghost  dance  spread  from 
south  to  north.  To  this  is  may  be  added  that  the  Yana  received  the 
cult  from  the  valley  Maidu  to  the  south  of  them.    The  question  then 
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arises  how  the  dance  reached  the  Porno  and  Southern  Wintun.  There 
is  no  known  information  on  this  point.  It  may  have  traveled  directly 
westward  from  the  northern  Paiute  through  the  Washo  and  Southern 
Maidu.  On  the  other  hand,  the  entry  into  California  may  have  been 
at  a  single  point :  that  is,  through  the  Modoc  and  Klamath  river 
tribes,  from  whom  the  cult  spread  southward  until,  reaching  its 
extreme  limit  among  the  Southern  Wintun,  it  recrystallized  and  then 
flowed  back  northward.  Inquiry  among  the  Southern  Maidu  and 
Northern  Miwok  would  probably  determine  this  issue. 

It  is  not  known  whether  any  of  the  Miwok  took  up  the  ghost  dance. 
In  a  number  of  localities  they  have  during  the  last  generation  or  so 
erected  circular  or  octagonal  dance  houses  of  wood  and  without  earth 
covering.  These  look  very  much  like  ghost  dance  modifications  of 
the  old  semi-subterranean  dance  house  of  the  Kuksu  cults.  About 
fifty  years  ago,  that  is,  at  or  near  the  time  of  the  ghost  dance,  the  hill 
Miwok  received  a  number  of  dances,  including  some  of  the  Kuksu 
series,  that  were  new  to  them.  These  came  from  Costanoan  territory 
to  the  west,  but  probably  represent  not  so  much  a  persistence  of 
ancient  Costanoan  ritual  as  a  cult  revival  among  the  less  thoroughly 
missionized  northern  Valley  Yokuts  or  possibly  Plains  Miwok  domi- 
ciled at  the  Costanoan  missions,  who  were  original  neighbors  of  the 
hill  Miwok. 

The  1890  ghost  dance  is  reported  by  Mooney,  specifically  or  by 
implication,  for  the  Achomawi,  Washo,  Mono,  Panamint,  Yokuts  of 
Tule  river,  Luisefio  or  other  "Mission"  groups,  Chemehuevi,  and 
Mohave.  The  Washo,  Eastern  Mono,  Chemehuevi,  and  perhaps  Pana- 
mint could  hardly  have  escaped  participation.  The  Achomawi  may 
have  been  rendered  susceptible  by  a  failure  to  take  part  in  1872. 
The  Mohave  were  never  seriously  affected.  The  Yokuts  and  Luisefio 
were  no  doubt  interested,  but  seem  never  to  have  practiced  the  cult. 
No  tribe  in  California  retained  for  more  than  a  very  short  time  any 
phase  of  this  second  ghost  dance  religion. 

CALENDAE 
The  California  Indian  did  not  record  the  passage  of  long  intervals 
of  time.  No  one  knew  his  own  age  nor  how  remote  an  event  was  that 
had  happened  more  than  half  a  dozen  years  ago.  Tallies  seem  not 
to  have  been  kept,  and  no  sticks  notched  annually  have  been  reported. 
Most  groups  had  not  even  a  word  for  "year,"  but  employed  "world," 
"summer,"  or  "winter"  instead.  Where  there  appear  to  be  words 
meaning  "year,"  they  seem  to  denote  "season,"  that  is,  a  half-year. 
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4— Course  of  Cult  .f  1869-73 

1890       Tribe*  Affected  by  Cult  of  1889-92 
X  Source  of  Both Culti 
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Probably  every  tribe,  however,  had  a  system  of  measuring  time 
within  the  year.  This  was  by  the  universally  known  method  of 
naming  and  reckoning  lunations  within  the  round  of  the  seasons. 
'The  point  of  interest  in  this  method  to  the  historian  of  culture  rests 
in  the  means  taken  to  adjust  the  eternally  varying  and  essentially 
irreconcilable  lunar  and  solar  phenomena.  Half  a  dozen  such  calen- 
dars are  known  from  California.    These  clearly  belong  to  three  types. 

The  Maidu,  or  rather  some  of  them,  knew  twelve  moons,  named 
after  seasonal  occurrences.  The  series  began  in  spring,  and  appears 
not  to  have  been  controlled  by  any  solar  phenomenon.  There  can 
accordingly  scarcely  have  been  a  consistent  method,  however  rude,  of 
adjusting  the  moon  count  to  the  year.  When  the  discrepancy  became 
too  insistent,  something  was  presumably  stretched  or  the  reckoning 
simply  suspended  until  matters  tallied  again.  The  whole  scheme  is 
essentially  descriptive  of  terrestrial  events,  and  has  as  little  reference 
to  astronomical  events  as  a  system  can  have  and  still  be  called  a 
calendar.  In  line  with  this  attitude  of  the  Maidu  is  the  fact  that  they 
made  definite  recognition  of  the  seasons  as  such,  as  shown  by  a  neat 
nomenclature.  It  should  also  be  added  that  some  of  the  upland  Maidu 
counted  only  the  winter  moons,  those  of  the  summer  being  left 
unnamed. 

The  few  other  central  Californian  calendars  known  do  not  differ 
in  plan  from  those  of  the  Maidu. 

The  Yurok  calendar  had  a  more  astronomical  basis,  although 
simple  enough ;  and  the  descriptive  element  was  almost  lacking.  The 
moons  were  numbered,  not  named,  at  least  up  to  the  tenth ;  the 
remaining  ones  had  descriptive  appellations.  The  year  began  defi- 
nitely at  the  winter  solstice.  The  summer  solstice  may  have  been 
noted  also,  but  did  not  enter  into  the  system.  There  was  a  clear 
recognition  of  the  essential  problem  of  a  year  calendar,  some  indi- 
viduals counting  twelve  moons  and  others  thirteen.  The  solution 
must  have  been  less  clearly  formulated,  since  it  is  stated  that  disputes 
often  took  place  as  to  the  proper  designation  of  the  current  moon. 
Yet  the  recognition  of  the  solstice  as  a  primary  point,  however  inaccu- 
rately it  may  have  been  determined  by  offhand  appearances  without 
mechanically  aided  observations,  would  prevent  any  excessively  gross 
errors  or  long  continued  conflict  of  opinion. 

The  Yurok  system  is  undoubtedly  connected  with  that  of  the 
North  Pacific  coast,  where  the  moons  are  also  frequently  numbered 
and  fitted  into  the  frame  afforded  by  the  solstices. 
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The  Modoc  calendar  seems  to  be  a  weakening  of  the  Yurok  one. 
Basically,  the  moons  are  numbered,  although  their  actual  names  are 
those  of  the  fingers  of  the  hand.  But  the  beginning  of  the  round  is 
in  summer  and  is  determined  by  a  seasonal  harvest ;  there  is  no  men- 
tion of  the  solstices ;  and  none  of  an  intercalary  thirteenth  month. 

In  southern  California,  the  moon  names  are  probably  descriptive, 
but  the  fixed  points  of  the  calendar,  and  the  means  of  its  more  or  less 
automatic  correction,  are  the  two  solstices.  The  Diegueno  have  only 
six  month  names;  which  means  that  the  second  year-half  repeats  and 
balances  the  first,  and  presumably  that  the  two  solstices  are  pivotal. 
The  Juaneno  and  Luiseiio  do  not  repeat  month  designations  within 
the  year,  but  the  former  name  only  five  and  the  latter  but  four  luna- 
tions in  each  year-half.  This  scheme  makes  the  non-lunar  periods 
that  include  the  solstices  long  and  somewhat  variable,  but  also  accent- 
uates them  as  primary.  All  three  varieties  of  this  calendar  must  at 
times  have  been  productive  of  difficulty  within  the  year-half,  but  as 
a  perpetual  system  the  scheme  is  obviously  self-correcting.  Whether 
any  of  the  southern  California  tribes  took  actual  observations  of  the 
solstices  is  not  known. 

This  southern  calendar  is  clearly  allied  to  that  of  the  tribes  of  the 
southwestern  states,  who  also  deal  in  solstices  but  describe  their  moons. 
The  Diegueno  six-name  plan  is  that  of  the  Zuhi.  The  Pueblos  defi- 
nitely determined  the  solstices  with  fair  accuracy  by  observations 
made  on  the  horizon  from  established  spots.  It  is  possible  that  they 
were  led  to  this  procedure  by  their  permanent  residences.  These 
would  at  least  afford  an  advantage  and  perhaps  a  stimulus  in  this 
direction. 

Astronomical  knowledge  not  directly  used  in  time  reckoning  was 
slight  in  northern  and  central  California.  The  planets  were  too 
difficult  to  trouble  with,  except  for  Venus  when  it  was  the  morning 
star.  The  Pleiades  are  the  constellation  most  frequently  mentioned, 
and  seem  to  have  had  a  designation  among  every  tribe.  Myths  usually 
make  them  dancing  girls,  as  in  so  many  parts  of  the  world.  This 
may  prove  to  be  one  of  the  concepts  of  independent  or  directly  psycho- 
logical origin  which  have  so  often  been  sought  but  are  so  difficult  to 
establish  positively.  Orion's  belt  is  probably  recognized  with  the  next 
greatest  frequency,  and  then  possibly  Ursa  Major.  There  are  some 
references  to  Polaris  as  the  immovable  star.  The  Milky  "Way  is  known 
everywhere,  and  quite  generally  called  the  ghosts'  road.    In  southern 
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California  stellar  symbolism  begins  to  be  of  some  consequence,  and  a 
half-dozen  constellations  are  named  in  addition  to  those  recognized 
farther  north.     They  are  mostly  those  of  the  southern  summer  sky. 

NUMERATION 

The  round  numbers  familiar  to  the  Californians  in  ritual  and  myth 
are  low,  as  among  all  American  Indians.  In  the  north,  from  the 
Tolowa  and  Sinkyone  to  the  Achomawi  and  mountain  Maidu,  five  or 
its  multiple  ten  is  in  universal  use  in  such  connections.  (Table  2.) 
In  the  region  of  the  well  defined  Kuksu  cult,  four  takes  its  place, 
although  the  Porno  evince  some  inclination  to  supplement  it  by  six.  To 
the  south,  there  is  enough  uncertainty  to  suggest  that  no  one  number 
stood  strongly  in  the  foreground.  The  Yokuts  favor  six,  but  without 
much  emphasis.  The  Gabrielino  employed  five,  six,  and  seven  in 
addition  to  four;  among  the  Juaneno,  five  is  most  commonly  men- 
tioned ;  for  the  Luiseno,  probably  three ;  among  the  Diegueno,  three 
is  clearly  prevalent  in  ritual  action,  four  in  myth.  For  a  group  of 
American  nations  with  a  definite  ceremonial  cult,  and  that  compris- 
ing sacred  paintings  of  the  world,  this  is  an  unusually  vague  con- 
dition. Only  the  Colorado  river  tribes  are  positive:  four  is  as  inevi- 
tably significant  to  them  as  to  all  the  Indians  of  the  Southwest. 

Directional  reference  of  the  ritualistic  number  is  manifest  in  the 
Kuksu  tribes,  but  everywhere  else  is  wanting  or  at  least  insignificant, 
except  with  the  Yuman  groups.  Here  there  is  some  tendency  to 
balance  opposite  directions ;  single  pairs  are  even  mentioned  alone. 
North  or  east  has  the  precedence.  In  the  Kuksu  region,  there  is  a 
definite  sequence  of  directions  in  sinistral  circuit ;  but  the  starting 
point  varies  from  tribe  to  tribe.  Association  of  colors  with  the  direc- 
tions has  been  reported  only  from  the  Diegueno.  Its  general  absence 
is  an  instance  of  the  comparatively  low  development  of  ritualistic 
symbolism  in  California. 

The  same  table  (2)  shows  also  the  distribution  in  California  of 
methods  of  counting — the  basis  of  all  mathematical  science.  Mankind 
as  a  whole,  even  when  most  advanced,  counts  as  its  fingers  determine. 
But  it  is  obvious  that  the  unit  or  basis  of  numeration  can  be  one 
hand,  or  two,  or  the  fingers  plus  the  toes,  that  is  "one  man."  This 
gives  a  choice  between  quinary,  decimal,  and  vigesimal  systems. 
Whether  from  an  inherent  cause  or  because  of  a  historical  accident, 
practically  all  highly  civilized  nations  count  by  tens,  with  hundred 
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TABLE  2 
Ritual  Numbers  and  Methods  of  Numeration 


Group 


Yurok 

Wiyot 

Karok 

Chimariko 

Tolowa 

Hupa,  Chilula 

Sinkyone 

Wailaki 

Kato 

Coast  Yuki 

Yuki 

Wappo 

Porno 

Coast  Miwok 

Shasta 

Modoc 

Achomawi 

Yana 

Wintun,  Northern 

Wintun,  Central 

Wintun,  Southern 

Maidu,  Mountain 

Maidu,  Hill 

Maidu,  Valley 

Maidu,  Southern 

Miwok,  Northern 

Miwok,  Central 

Miwok,  Southern 

Yokuts,  Central 

Yokuts,  Southerly 

Costanoan 

Esselen 

Salinan 

Chumash 

Washo 

Eastern'Mono 

Tiibatulabal 

Chemehuevi 

Serrano 

Gabrielino 

Cahuilla 

Luisefio 

Diegueiio 

Yuma 

Mohave 


Ritual  Number 

5,  10 
5,  10 

5,  10 


5,  10 
5 


(3) 
3 


(6) 
(6*) 


5,  10 
5 

(5) 
(5) 


5* 
5 
(5) 


(5) 


6,  12 


4,  8      (10)         6         (7) 

(4)* 
4* 


1-10 

10 

10 

5 

5 

10 

10 

5 

5 

5 

5 

8 

5 

51 

10 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

10 

10 

10 

10 

10 

103 

5 

4 

4 

5 

10 

10 

10 

5 

5 

5 

5 

5 

5 

5 


Units  of  Count 
11-19 
10 
10 
10 
10 
10 
10 


5 

5 

8 

10 

52 

10 

10 

10 

10 

10 

10 

5 

5,  10 

10 

5,  10 

5 

5 

5 

5 

10 

10 

10 

10 


16 
16 
10 


10 

5 

10 

5 

10 
10 


20- 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
64 
10 
10,20 
10 
10 
10 
10 
10 


20,  10 
10 

20,  10 
20 
10 
20 
20 
10 
10 
10 
10 

16 
16 
10 


10 
5 
10 
5 
10 
10 
10 


*  Referred  to  cardinal  directions. 

1  10  among  Northeastern  Pomo. 

2  10  among  Northeastern  and  Southern  Pomo. 

3  5  among  Southern  Costanoans. 
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as  the  next  higher  unit.  Peoples  less  advanced  in  culture  are  however 
fairly  equally  divided  between  a  decimal  numeration  and  one  which 
operates  somewhat  more  concretely  or  personally  with  fives  and 
twenties.  So  too  with  the  Californians.  But  to  judge  correctly  their 
inclinations  as  between  these  two  possibilities,  it  is  necessary  to  dis- 
tinguish between  their  use  of  low  and  high  numbers. 

For  the  first  ten  numerals,  the  majority  of  the  Californians  have 
stems  only  for  one  to  five.  The  words  for  six  to  nine  are  formed  from 
those  for  one  to  four.  This  system  is  replaced  by  a  truly  decimal 
one,  in  which  the  word  for  seven,  for  instance,  bears  no  relation  to 
that  for  two,  chiefly  in  three  regions.  The  first  of  these  regions  holds 
the  two  Algonkin  divisions  of  California,  the  Wiyot  and  Yurok;  and 
a  few  immediately  adjacent  Athabascan  groups,  notably  the  Hupa 
and  Tolowa.  The  second  area  comprises  the  Yokuts,  Miwok,  and  most 
of  the  Costanoans — in  short,  the  southern  half  of  the  Penutian  family. 
In  the  third  area  are  the  Plateau  Shoshoneans  east  of  the  Sierra 
Nevada. 

These  distributions  reflect  geographical  positions  rather  than  lin- 
guistic affinities.  The  northern  Penutians,  southern  Athabascans,  and 
southern  California  Shoshoneans  count  by  fives.  The  map  makes  it 
look  as  if  decimal  numeration  had  been  taken  over  by  the  Hupa  and 
Tolowa  in  imitation  of  the  method  of  their  Algonkin  neighbox*s;  but 
the  difficulty  in  this  connection  is  that  the  great  mass  of  eastern 
Algonkins  count  by  fives  instead  of  straight  to  ten. 

For  the  higher  numbers,  the  corresponding  choice  is  between  a 
system  based  on  twenty  and  four  hundred,  or  on  ten  and  one  hundred. 
In  this  domain  the  decimal  system  prevails,  showing  that  the  quinary 
and  vigesimal  methods,  even  if  inherently  associated,  are  not  insep- 
arable. The  situation  may  be  summed  up  by  saying  that  from  twenty 
up,  all  California  counts  decimally  except  the  people  of  two  areas. 
The  first  comprises  half  or  more  of  the  Porno,  most  of  the  southern 
Wintun,  in  general  the  western  Maidu,  and  the  northerly  divisions 
of  the  interior  Miwok.  This  is  precisely  the  region  of  intensive  devel- 
opment of  the  Kuksu  cults.  Here  the  count  is  by  twenties.  The 
second  area  (although  in  this  the  count  is,  strictly  speaking,  by  a 
multiplication  of  fives  rather  than  by  twenties)  is  that  of  the  Gabriel- 
ino  and  Luiseno,  with  whom  the  Fernandeiio,  Juaneno,  and  perhaps 
Cupeno  must  be  included,  but  no  others.  Now  this,  strangely  enough, 
is  precisely  the  tract  over  which  the  Chungichnish  form  of  the  jimson- 
weed  religion  had  penetrated  in  its  full  form.    The  connection  between 
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a  system  of  religious  institutions  and  a  method  of  numeration  in  daily 
life  is  difficult  to  understand,  and  the  bonds  must  be  indirect  and 
subtle.  That  they  exist,  however,  and  that  it  is  more  than  an  empty 
coincidence  that  we  are  envisaging,  is  made  almost  indisputable  by 
the  fact  that  the  northern  tract  of  decimal  counting  for  low  numbers 
coincides  very  nearly  with  the  area  of  the  northwestern  culture  in  its 
purest  form  as  exemplified  by  new  year  rites  and  the  Deerskin  dance. 

That  the  basing  of  the  vigesimal  on  a  quinary  count,  although 
usual,  is  by  no  means  necessary,  is  also  shown  by  the  Northern  and 
Central  Miwok,  who  count  the  first  ten  numbers  decimally,  but  pro- 
ceed from  ten  to  twenty  by  adding  units  of  five,  and  beyond  with 
units  of  twenty.  That  a  people  should  count  first  five  and  then 
another  five  and  then  proceed  to  operate  systematically  with  the 
higher  unit  of  ten,  is  not  so  very  foreign  to  our  way  of  thinking.  But 
that  our  own  psychic  processes  are  by  no  means  necessarily  binding 
is  proved  by  this  curious  Miwok  practice  of  counting  successively  by 
tens,  fives,  and  twenties. 

Two  other,  totally  divergent  methods  of  counting  are  found  in 
California.  The  Chumash  and  Salinans  count  by  fours,  with  sixteen 
as  higher  unit,  the  Yuki  by  eights  and  sixty-fours.  The  latter  operate 
by  laying  pairs  of  twigs  into  the  spaces  between  the  fingers.  Thus 
the  anomaly  is  presented  of  an  octonary  system  based  on  the  hand. 
The  Yuki  operate  quite  skilfully  by  this  method:  when  they  are  asked 
to  count  on  the  fingers  as  such,  like  their  neighbors,  they  work  slowly 
and  with  frequent  errors.  Both  these  aberrant  systems  run  contrary 
to  speech  affinity:  the  Chumash  and  Salinans  are  the  only  Hokans 
that  count  by  fours;  and  the  Coast  Yuki,  Huchnom,  and  Wappo 
related  to  the  Yuki  know  nothing  of  the  system  of  eights. 

Every  count  that  can  progress  beyond  one  hand  involves  arith- 
metical operations  of  some  sort,  usually  addition.  But  other  processes 
crop  out  with  fair  frequency  in  California.  Nine,  fourteen,  and 
nineteen  are  sometimes  formed  from  the  unit  next  above.  The  word 
for  four  is  often  a  reduplicated  or  expanded  two;  or  eight  a  similar 
formation  from  four.  Two-three  for  six,  three-four  for  twelve,  and 
three-five  for  fifteen  all  occur  here  and  there ;  and  the  Luisefio  count 
by  an  indefinitely  repeated  system  of  multiplication,  as,  "four  times 
five  times  five." 

The  degree  to  which  mathematical  operations  were  conducted, 
other  than  in  the  counts  themselves,  has  been  very  little  examined. 
The  Porno  speak  of  beads  by  ten  and  forty  thousands.     Every  group 
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in  the  state,  apparently,  knew  how  to  count  into  the  hundreds;  how 
often  its  members  actually  used  these  higher  numbers,  and  on  what 
occasions,  is  less  clear.  Eapid  and  extended  enumeration  argues  some 
sense  of  the  value  of  numbers,  and  it  is  likely  that  people  like  the 
Porno  and  Wintun  developed  such  a  faculty  by  their  counting  of 
beads.  Of  direct  mathematical  operations  there  is  less  evidence.  An 
untutored  Yuki  can  express  offhand  in  his  octonary  nomenclature 
how  many  fingers  he  has ;  he  evidently  cannot  multiply  ten  by  two : 
for  he  finds  it  necessary  to  count  his  hands  twice  over  to  enable  him 
to  answer.  An  old  Mohave  knows  at  once  that  four  times  four  is 
sixteen;  but  four  times  eight  presents  a  problem  to  be  solved  only 
by  a  sorting  and  adding  up  of  counters.  No  Californian  language  is 
known  to  have  any  expression  for  fractions.  There  is  always  a  word 
for  half,  but  it  seems  to  mean  part  or  division  rather  than  the  exact 
mathematical  ratio. 
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INTRODUCTION 

A  contest  of  strength  between  peoples  will  always  interest  human 
beings;  rivalry  in  the  arms  and  implements  of  war  is  one  of  the 
fascinations  of  national  competition.  It  is  therefore  a  matter  of  inter- 
est both  to  the  anthropologist  and  the  practical  archer  to  know  what 
is  the  actual  casting  quality  and  strength  of  the  best  specimens  of 
bows  of  different  aboriginal  tribes  and  nations  of  the  world.  And, 
as  further  incentive  to  this  study,  is  the  rapid  disappearance  of 
archery  as  civilization  advances. 

In  the  following  experiments  a  detailed  test  of  the  shooting  quality 
of  a  series  of  bows  was  undertaken,  and  with  it  certain  correlated 
experiments  concerning  the  penetration  of  arrows.  Most  of  these 
bows  were  selected  from  hundreds  in  possession  of  the  Museum  of 
Anthropology  of  the  University  of  California.  They  are  the  best 
preserved  and  strongest  specimens  in  that  large  collection.  In  no 
instance  is  it  apparent  that  age  has  led  to  deterioration  in  their 
strength.  Tn  fact,  the  greatest  modern  flight  shot— four  hundred 
and  fifty-nine  yards — has  recently  been  made  by  Ingo  Simon  at  La 
Tourque,  France,  with  a  Turkish  composite  bow  reported  to  be  nearly 
two  hundred  years  old.1    Age  increases  the  brittleness,  resiliency,  and 


i  Archers'  Register,  1914. 
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casting  power  of  a  wooden  bow  up  to  the  point  where  fragility  renders 
it  unsafe  to  shoot.  In  all  our  tests  we  broke  only  two  bows :  a  speci- 
men from  the  Yukon,  and  an  Osage  Indian  bow.  To  insure  that  no 
personal  element  of  muscular  weakness  entered  into  the  problem  of 
the  casting  power  of  these  weapons  I  had  them  shot  by  an  old  and 
experienced  archer,  Mr.  W.  J.  Compton,  a  very  powerful  man  and 
one  accustomed  to  shoot  the  bow  for  more  than  thirty  years.  I  also 
was  able  to  draw  the  strongest  of  these  bows,  and  myself  checked 
up  the  results. 


PRELIMINARY  CONSIDERATIONS 

BOWS 

The  anatomy  of  a  bow :  The  length  usually  is  measured  from  the 
two  opposite  points  of  attachment  of  the  string  or  between  nocks. 
The  nocks  are  the  depressions  or  notches  which  serve  to  hold  the 
string  from  slipping.  The  space  occupied  by  the  hand  in  holding 
the  bow  is  termed  the  handgrip  or  handle.  The  regions  between  the 
handgrip  and  the  nocks  are  termed  the  limbs.  The  back  of  the  bow 
is  its  convex  side  when  strung.  The  concave  side  is  called  the  belly. 
A  bow  which,  when  unstrung,  reverses  its  curve  is  called  reflexed, 
while  one  which  maintains  a  certain  amount  of  curvature  is  said  to 
follow  the  string.  Setting  the  string  tight  on  a  bow  is  termed  ' '  brac- 
ing it." 

The  capacity  a  bow  has  to  throw  an  arrow  a  given  distance  may  be 
taken  as  a  criterion  of  its  value  as  a  weapon  to  do  damage,  either  in 
the  chase  or  in  conflict.  The  weight  and  velocity  of  the  missile  are  its 
chief  characteristics,  whether  it  be  a  stone,  a  bullet,  or  an  arrow. 

Besides  the  cast  of  a  bow,  there  are  other  factors  that  bear  directly 
upon  its  function,  namely :  material,  size,  strength,  quality  of  recoil 
or  action. 

The  material  used  in  the  construction  of  a  bow  usually  is  dictated 
by  circumstances  and  environment.  A  great  deal  depends  upon 
whether  a  bow  is  made  of  a  simple  wooden  stave,  a  combination  of 
wood  and  bone,  or  of  wood,  horn,  sinew,  and  glue.  All  of  these  react 
differently  to  heat  and  moisture :  an  elaborate  composite  bow  would 
quickly  lose  its  utility  in  a  damp  climate ;  a  simple  wooden  stave  also 
becomes  flaccid  in  extremely  hot  weather. 
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Size. — On  horseback,  or  hunting  in  brushy  country,  a  short  bow  is 
more  convenient  to  use :  Indian,  Persian,  and  Turkish  bows  bear 
witness  to  this  fact.  The  ancient  English  archer  could  use  a  longbow 
because  he  was  a  foot  soldier. 

The  strength  of  a  bow  is  determined  by  the  strength  of  the  man 
and  the  purpose  of  the  weapon.  Most  American  Indian  bows  now 
extant  seem  constructed  entirely  for  hunting  small  game,  and  con- 
sequently do  not  demand  great  power.  But  in  days  gone  by,  the 
object  of  every  archer  was  in  time  of  war  to  deal  as  powerful  a  blow, 
at  as  great  a  distance,  as  possible. 

Men  of  different  nations  do  not  differ  greatly  in  strength.  A  bow 
may  pull  or  "weigh"  a  great  deal  yet  not  have  corresponding  resil- 
iency and  lack  a  cast  proportionate  to  its  resistance.  This  would 
then  be  called  a  bow  of  dull  cast,  and  one  of  active  recoil  and  quick 
response  would  be  called  quick  or  lively,  or  brilliant  in  cast. 

Because  of  lack  of  proper  balance  or  distribution  of  action  in  the 
arc  of  a  bow,  it  may  recoil  so  unevenly  as  to  jar  the  hand,  or  kick  in 
the  grasp,  or  be  unpleasant  to  use.  This  sort  of  bow  militates  against 
accurate  shooting  and  would  be  called  a  "harsh  bow,"  while  a  bow 
well  balanced  and  pleasant  to  shoot  has  been  called  soft,  or  a  "sweet 
bow." 

The  amount  of  force  necessary  to  draw  a  bow  is  called  the  weight 
of  a  bow.  Apparently  the  Chinese  were  the  first  people  to  classify 
bows  according  to  weight  standards.  The  first  reference  to  weights 
in  England  seems  to  date  from  the  renaissance  of  archery,  about  1798. 
The  method  of  estimating  the  strength  of  a  bow  was  either  to  suspend 
weights  to  the  string  until  the  arrow  length  was  drawn,  or  to  use  a 
steelyard  attached  to  the  string  while  full  drawn.  By  fixing  the  bow 
in  a  vise,  hooking  a  spring  scale  to  the  string,  and  drawing  it  28  inches 
away  from  the  back  of  the  bow,  we  get  from  the  scale  the  amount  of 
pull  necessary  to  draw  a  standard  English  arrow  to  the  head. 

ARROWS 

The  arrows  used  on  a  bow  are  of  course  of  great  importance  in 
flight  shots.  The  average  native  arrow  is  a  crude  contrivance  and  is 
illy  calculated  to  fly  far  or  straight.  Some,  such  as  certain  of  the 
Yaqui  ones,  are  of  the  most  primitive  types,  being  heavy,  unfeathered 
crooked,  and  rough  in  the  extreme.  These  are  doubtless  most  effective 
at  short  distances  where  accuracy  of  flight  is  not  a  desideratum. 
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The  best  type  of  arrow  which  has  come  under  my  observation  is 
undoubtedly  that  made  by  Ishi,  the  California  Yahi  Indian.  In  flight 
shooting  we  have  tried  several  hundred  arrows  of  various  kinds,  in- 
cluding some  of  the  best  English  make.  Two  shafts  made  by  Ishi  of 
bamboo,  having  a  birch  fore-shaft  and  very  low-cropped  feathers, 
have  repeatedly  proved  themselves  the  best  flyers.  They  will  carry 
ten  per  cent  farther  than  the  best  English  flight  arrow,  and  twenty 
per  cent  farther  than  the  standard  target  arrow  weighing  435  grains. 
These  bamboo  flight  arrows,  therefore,  have  been  used  in  all  our 
tests  (see  plate  54).  One  is  29  inches  in  length,  the  other  25  inches. 
The  former  weighs  310  grains,  the  latter  200  grains.  They  are 
feathered  with  soft  turkey  feathers,  clipped  as  close  as  is  compatible 
with  steering  requirements. 

It  is  safe  to  say  that  the  average  archer  cannot  draw  more  than  a 
29-inch  arrow.  Even  the  historical  cloth-yard  shaft  was  a  Flemish 
yard,  or  only  27y2  inches,  and  was  the  usual  length  arrow.  The 
anatomical  construction  of  man  renders  him  incapable  of  exerting  his 
greatest  strength  when  the  extended  left  arm  and  the  flexed  right 
arm  are  separated  a  greater  distance  than  this — 29  to  30  inches.  He 
simply  cannot  draw  the  string  of  a  powerful  bow  past  his  cheek. 
This  limit  is  well  within  30  inches.  That  it  is  possible  to  draw  a  weak 
or  even  a  moderately  strong  bow  over  30  inches,  even  up  to  36  inches, 
will  be  shown  later. 

The  average  Indian  bow,  however,  is  obviously  constructed  to 
draw  less  than  28  inches.  This  fact,  and  a  study  of  their  arrows 
and  the  bending  capacity  of  their  bows,  will  convince  any  archer 
that  25  or  26  inches  is  the  average  draw  of  most  natives.  Wherever 
possible,  therefore,  we  shot  the  longer  arrows  on  the  tested  bows, 
drawing  them  till  a  sense  of  resistance  warned  of  impending  fracture 
of  the  bow,  then  released.  In  the  very  short  bows  we  shot  only  the 
short  arrow.  All  bows  were  shot  repeatedly,  at  least  six  times,  over 
the  same  ground  on  calm  days.  The  distance  was  measured  with  a 
tape  and  marked  off  into  ten-yard  sections. 

FLIGHT  SHOOTING 

The  attempt  in  every  test  was  to  get  out  of  the  bow  all  the  cast 
that  was  in  it.  No  implement  was  spared  out  of  respect  for  its  age 
or  apparent  infirmity. 
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The  methods  of  shooting  were  of  two  types.  Mr.  Compton  shot 
with  a  Sioux  release :  all  fingers  and  thumb  on  the  string,  the  noek 
of  the  arrow  steadied  between  the  thumb  and  forefinger,  the  arrow 
discharged  from  the  left  of  the  bow.  This  would  be  classified  by 
Morse  as  a  tertiary  type.  I  shot  with  the  English  release,  or  Medi- 
terranean type.  There  was  no  apparent  difference  in  the  cast  of  the 
bows  dependent  upon  these  conditions. 

The  elevation  at  which  each  arrow  was  projected  was  approxi- 
mately 45  degrees  from  the  horizontal.  A  quick  release  was  given 
each  upon  full  draw.  This  insures  greatest  velocity.  The  bow  arm 
was  held  very  rigidly,  and  in  some  instances  a  forward  thrust  was 
given  with  the  bow  arm  at  the  moment  of  discharging  the  arrow, 
though  no  apparent  gain  accrued  from  this  act.  In  measuring  the 
flight,  the  greatest  distance  was  recorded  as  the  full  capacity  of 
each  bow. 

The  bows  tested  are  listed  below  in  the  order  in  which  they  appear 
in  plates  46  to  53. 

BOWS 
BOWS  CHIEFLY  FROM  THE  UNIVEESITY  OF  CALIFORNIA 

Igorot  bow,  plate  46,  figure  1.  A  simple  stave  of  split  bamboo; 
cross-section  a  flat  parallelogram.  It  is  straight  when  unstrung;  the 
convex  or  bark  side  is  the  back  of  the  bow.  The  length  is  6IV2  inches; 
diameter  at  center,  1%  by  %  inches,  circumference,  3  inches;  in  the 
mid-limb,  1  by  %,  circumference,  2% ;  at  the  nock,  %  by  %,  circum- 
ference, 2%.  It  has  bilateral  nocks,  simple  cuts  in  the  wood  one  inch 
from  the  ends.  It  balances  at  the  center,  has  no  wrapping  at  hand- 
grip or  elsewhere ;  shows  signs  of  use.  The  wood  is  in  good  preser- 
vation. The  string  is  made  of  three  strands  of  manila  fiber  with  a 
left-hand  rope  twist,  has  a  slip  knot  at  the  top  and  a  series  of  half- 
hitches  with  12  inches  of  excess  string  at  the  bottom  nock.  It  has  a 
soft  draw  and  bends  in  a  symmetrical  arc.  It  jars  a  little  in  the 
hand,  is  flabby  in  the  cast,  but  is  easy  to  shoot.  It  pulls  26  pounds 
with  an  arrow  drawn  28  inches  and  shoots  100  yards. 

Mohave  bow,  plate  46,  figure  2.  A  simple  stave  of  willow,  having 
a  permanent  bent  position  following  the  string ;  has  stubby  bilateral 
nocks.  Length,  67  inches;  diameter  at  center,  1%  by  1  inch,  circum- 
ference, 4  inches;  mid-limb,  1%  by  %,  circumference,  3i/2  inches;  at 
nock,  •%  by  y%,  circumference,  2y2  inches.    A  cross-section  is  a  rough 
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quadrilateral.  The  string  is  of  sinew,  two  strands,  with  a  left-hand 
twist,  bound  permanently  with  many  wrappings  and  half -hitches  at 
the  nocks. 

The  distance  between  the  string  and  the  center  of  the  bow  is  41/2 
inches.  It  balances  in  the  center.  There  is  some  thin  inner  bark  left 
on  the  back;  the  wood  is  either  stained  a  dark  color  or  has  been 
smoked.  There  are  no  wrappings  or  decorations  on  it.  It  shows 
signs  of  use  and  is  in  good  condition.  It  has  a  weak  draw  and  a  flabby 
cast,  and  jars  in  the  hand.  Shooting  a  28-inch  arrow,  it  pulls  40 
pounds,  and  has  a  cast  of  110  yards. 

Paraguay  bow,  plate  46,  figure  3.  A  heavy,  crooked  bow,  appar- 
ently of  ironwood ;  follows  the  string  badly ;  is  almost  oval  on  cross- 
section  ;  its  limbs  are  tapered  sharply,  terminating  in  no  appreciable 
nocks ;  only  a  slight  shoulder  at  the  upper  end ;  shows  signs  of  much 
use,  is  burnished  at  the  center  by  handling ;  shows  old  dry  blood 
stains;  has  a  heavy  rope  for  a  string,  %;  inches  in  diameter,  ap- 
parently hemp  or  commercial  clothesline.  This  string  is  fastened  by  a 
slip  knot  at  one  nock  and  bound  with  wrappings  and  half -hitches  at 
the  other,  with  2  feet  excess  string  wrapped  about  the  upper  limb. 
The  distance  between  the  string  and  the  center  of  bow  is  5  inches. 
Apparently  it  is  kept  permanently  braced  or  strung.  Length,  71 
inches ;  diameter  at  handle,  114  by  1  inch,  circumference,  3%  inches ; 
mid-limb,  iy2  by  %,  circumference,  3*4  inches;  near  nock,  %G  by  %> 
circumference,  1%  inches. 

It  is  a  stubborn,  strong,  inflexible,  quick  casting  bow ;  very  un- 
pleasant to  shoot,  twisting  in  the  hand  and  kicking  when  released.  It 
has  a  25-inch  draw,  past  which  it  refuses  to  bend ;  it  pulls  or  weighs 
60  pounds,  and  has  a  cast  of  170  yards. 

Because  the  wood  of  this  bow  seemed  so  resilient,  an  experiment 
was  undertaken  to  improve  its  cast.  By  heating  the  wood  the  lateral 
deviations  were  straightened.  The  wood  was  planed  off  the  limbs  so 
that  a  gradual  taper  was  attained,  and  the  bend  was  distributed 
throughout  the  limb  instead  of  being  limited  to  the  extreme  ends.  Its 
length  was  reduced  to  5  feet  7  inches,  horn  nocks  of  the  English  type 
put  on,  and  a  linen  string  applied.  The  altered  weapon  became  an 
excellent  bow,  bending  with  a  fine  symmetrical  curve,  quick  in  its 
action  and  very  powerful. 

As  it  stands  now,  when  drawn  28  inches,  the  bow  pulls  85  pounds 
and  casts  the  Ishi  flight  arrow  265  yards.  With  a  specially  made 
bamboo  flight  arrow,  a  lighter  replica  of  Ishi's  but  having  greatly 
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reduced  feathers,  this  bow  shot  a  flight  of  276  yards.  This  demon- 
strates what  intelligence  can  do  in  the  bowyer's  art. 

English  longbow,  hunting  type,  plate  46,  figure  4.  Property  of 
S.  T.  Pope.  Made  of  Oregon  yew ;  spliced  in  the  center ;  woollen  braid 
handgrip ;  aluminum  nocks ;  is  straight  and  true  and  follows  the 
string  slightly  when  unbraced.  Thin  layer  of  sapwood  left  at  back ; 
cross-section  almost  semicircular  on  the  belly  and  flat  on  the  back. 
Well  balanced,  even  draw,  resilient  cast,  no  kick  in  hand.  String 
made  of  65  strands  of  Irish  linen,  number  12,  waxed  and  shellacked ; 
served  with  silk  at  nocking  point,  reinforced  with  linen,  spliced  in 
loops,  and  covered  with  kid  at  nocks.  Length  of  bow,  nock  to  nock,  5 
feet,  8  inches;  diameter  at  handle,  iy±  by  ll/s  inches,  circumference, 
4  inches;  mid-limb,  1%  by  %>  circumference,  3y2  inches;  nock,  %  by 
%,  circumference,  2  inches.  When  drawn  28  inches  it  pulls  75  pounds 
and  casts  250  yards.  This  is  a  typical  old  English  longbow  and  will 
be  referred  to  later  in  the  tests. 

Athabascan  bow,  from  near  Fort  Yukon,  plate  46,  figure  5.  A 
straight,  stiff  bow  apparently  of  Canadian  birch,  having  two  lateral 
nocks  %  inch  from  each  end.  The  cross-section  is  a  flat  oval. 
There  is  a  piece  of  wood  lashed  to  the  bow  below  its  center,  which 
stands  perpendicularly  to  the  belly  and  is  3  inches  long  by  1  inch 
wide  and  y2  inch  thick.  This  acts  as  a  rest  for  the  string  and  prevents 
it  from  coming  in  contact  with  the  belly  of  the  bow.  Length  of  bow,  68 
inches.  Diameter  at  the  handle  is  \y2  by  1  inch,  circumference,  4 
inches ;  at  the  mid-limb,  1%  by  %,  circumference,  Sy2  inches ;  and 
below  the  nocks,  1  by  y2,  circumference,  2%  inches.  The  string  is 
made  of  three  strands  of  sinews  with  a  right-hand  twist  and  is  very 
rough,  finished  with  a  slipknot  at  the  top  and  by  half-hitches  below. 
When  braced  the  string  stands  3  inches  from  the  bow  and  gives  a 
high-pitched  musical  note.  There  is  no  binding  at  the  handgrip  and 
the  bow  shows  evidence  of  use.  In  action  it  is  very  brash,  harsh,  and 
stubborn,  twists  in  the  hand  when  fully  drawn,  is  quick  of  cast,  and 
very  unpleasant  to  shoot.  When  drawn  25  inches  it  pulls  60  pounds 
and  gives  a  cast  of  125  yards. 

Luiseno  bow,  plate  46,  figure  6.  A  simple  stave  of  willow,  appar- 
ently a  rabbit  bow,  with  red  bands  of  paint  running  around  it.  It 
shows  signs  of  use.  The  top  of  the  painted  handle  is  1  inch  above 
the  center.  It  has  short  bilateral  nocks  and  is  warped  out  of  a  straight 
line,  permanently  bent,  and  follows  a  string  badly.  It  has  a  two- 
strand  sinew  string  with  a  left-hand  twist.    The  upper  loop  is  a  fast 
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bowknot;  the  lower  is  fastened  by  half-hitches,  and  the  string  is  ys 
of  an  inch  in  diameter.  Total  length  of  the  bow,  55y2  inches,  diameter 
at  the  handle  is  iy2  by  %  inches,  circumference  3y2  inches;  at  the  mid- 
limb,  iy2  by  %,  circumference  3*4  inches;  below  the  nocks  1  by  2, 
circumference,  2y2  inches.  On  cross-section  this  bow  is  a  flattened 
oval.  It  is  very  soft  on  the  draw,  jarring  in  the  recoil,  weak  in  the 
cast,  and  is  a  very  poor  weapon.  "When  drawn  26  inches  it  weighs  48 
pounds  and  casts  120  yards. 

Navaho  bow,  plate  47,  figure  7.  A  well-made  bow  of  mesquite 
wood,  backed  with  sinew,  having  a  buckskin  handgrip  5y2  inches  in 
width  and  sinew  wrappings  at  the  tips,  running  6  inches  down  from 
the  nocks.  Total  length,  44  inches.  Diameter  at  the  handle  is  1  by  % 
inches,  circumference  3  inches ;  at  the  mid-limb  it  is  %  by  %,  circum- 
ference, 2%  inches;  below  the  nocks  it  is  y2  by  y2,  circumference,  2 
inches.  On  cross-section  it  is  convex  on  the  back  and  flattened  on 
the  belly,  with  the  bark  side  toward  the  back.  The  string  is  two 
strands  of  twisted  sinew,  left  twist,  !/s  of  an  incn  in  diameter,  having 
a  fixed  loop  at  the  upper  nock  and  half -hitches  at  the  lower,  where  a 
buckskin  lash  terminates  the  string.  The  bow  is  fairly  straight  along 
the  back  but  follows  the  string  when  unbraced.  This  bow  shows 
good  workmanship,  is  stiff  and  quick  in  action,  with  no  jarring  in  the 
hand.  The  handgrip  is  practically  in  the  center  of  the  bow  and 
the  limbs  bend  equally.  The  string  gives  a  good  musical  hum  and  is 
414  inches  from  the  bow  when  strung.  The  weapon  shows  signs  of 
use.  When  pulled  to  26  inches  it  weighs  45  pounds  and  shoots  150 
yards. 

Yurok  bow,  plate  47,  figure  8.  A  flat  sinew-backed  bow,  very  well 
made  of  a  good  grade  of  yew  wood,  apparently  from  a  limb ;  sapwood 
shows  on  the  edges.  Thick  sinew  covers  the  back  and  extends  up 
over  the  nocks  which  are  bent  in  a  reverse  position.  A  circular  band 
of  sinew  runs  about  each  nock  1  inch  back  of  the  extremity  of  the 
bow.  When  unstrung  this  bow  is  markedly  reflexed  and  has  a  hand- 
grip of  spirally  wound  buckskin  thong.  The  handgrip  itself  is  4!/2 
inches  wide.  Length  of  bow,  54  inches.  Diameter  at  the  handle  is 
1%  by  V2  inches,  circumference,  4  inches;  at  the  mid-limb  it  is  2y2 
inches  by  %,  circumference,  5  inches;  below  the  nocks  1  by  %,  circum- 
ference, 2  inches.  On  cross-section  it  is  a  very  flat  ellipse.  The  string 
is  composed  of  two  strands  of  sinew,  is  y8  of  an  inch  in  diameter,  and 
fixed  at  the  upper  limb  by  a  permanent  loop  and  at  the  lower  by 
half-hitches.     In  action  this  bow  is  soft,  springy,  bends  in  the  hand. 
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is  flabby  in  cast,  and  kicks.  When  drawn  28  inches  it  weighs  30 
pounds  and  casts  140  yards. 

Alaskan  bow,  probably  Eskimo,  plate  47,  figure  9.  A  well-made, 
powerful  bow  of  the  elementary  composite  type.  The  wood  is  Douglas 
fir,  a  square  cut,  straight-grained  piece  such  as  we  commonly  see  in  a 
building  joist.  It  is  backed  with  a  strip  of  bone  22  inches  long,  y± 
inch  wide,  and  %  inch  thick.  This  is  lashed  in  position  with  twisted 
sinew  arranged  in  an  ingenious  network,  constituting  a  continuous 
backing  from  nock  to  nock,  with  circular  bindings  about  the  limbs 
at  intervals  of  an  inch.  On  cross-section  the  wood  is  flat  on  the  back 
with  beveled  flat  sloping  surfaces  on  the  belly.  Length,  56  inches, 
diameter  at  the  handgrip  iy2  by  %  inches,  5  inches  in  circumference ; 
at  the  nock  1  by  %,  3*4  inches  in  circumference.  It  has  short  bilateral 
nocks,  a  thick  sinew  composed  of  many  twisted  strands,  and  served 
loops  at  the  ends.  The  upper  end  of  the  string  has  an  extension  loop 
to  keep  it  in  position  when  the  bow  is  unbraced.  There  is  serving  of 
some  weed-like  material  on  the  string  at  the  center. 

This  is  the  first  aboriginal  bowstring  under  our  observation  that 
has  any  serving  at  the  nocking  point  of  the  arrow.  The  whole  bow  is 
by  far  the  best  made  of  any  aboriginal  weapon  in  the  group.  It  is 
well  balanced,  rigid  in  its  draw,  is  exceedingly  strong,  and  has  a 
musical  twang  to  the  plucked  string.  The  action  is  sharp  and  there 
is  no  kick  in  the  hand.  When  drawn  26  inches  it  weighs  80  pounds 
and  shoots  180  yards.  It  seemed  such  a  good  bow  in  spite  of  the 
brash  quality  of  the  wood  employed  that  Mr.  Compton,  who  was 
making  the  test,  was  urged  to  draw  an  arrow  the  full  28  inches, 
whereupon  the  bow  fractured  at  the  center  with  a  loud  report. 

A  companion  bow  to  this  specimen  was  repeatedly  shot  with  all 
sorts  of  arrows  and  proved  to  be  a  wonderfully  good  weapon  for  short- 
distance,  forceful  shooting.  It  is  no  doubt  a  most  effective  implement 
for  hunting  big  game  at  close  range,  say  up  to  60  yards. 

When  not  braced  the  bow  is  practically  straight;  when  braced, 
with  the  string  the  set  length  found  on  the  bow,  the  distance  between 
the  string  and  the  handle  is  only  4  inches.  This  is  what  archers  would 
term  a  low-strung  bow.  By  twisting  the  string  before  bracing  it 
this  distance  could  be  increased  to  5  inches,  the  usual  distance  in 
aboriginal  bows. 

A  low-strung  bow  is  better  for  hunting  because  it  strains  the  bow 
less  during  the  long  hours  of  anticipation.  High-strung  bows  have  a 
cleaner  cast  of  the  arrow  and  produce  less  strain  on  string,  but  greater 
fatigue  to  the  bow. 
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Yaqui  bow,  plate  47,  figure  10.  This  is  a  much  used  bow,  of  Osage 
orange  or  bois  d'arc.  It  seems  to  have  been  made  by  splitting  a  limb ; 
there  are  many  knots  on  the  bark  side,  which  constitutes  the  back. 
These  knots  are  raised,  no  attempt  at  leveling  them  having  been 
made.  On  cross-section  it  is  rather  wide  and  flat,  having  the  natural 
curve  of  the  wood  for  the  back  and  a  flat  surface  for  the  belly.  The 
bow  follows  the  string.  Length,  59y2  inches ;  at  the  handle,  V/2  by  %, 
circumference,  4  inches;  at  the  mid-limb,  l1/^  by  %,  circumference, 
3%  inches;  at  the  nock,  1  by  %,  circumference,  2%  inches.  There 
are  short  pin  nocks  with  wide,  square  shoulders.  The  string  is  one- 
strand  twisted  rawhide,  %6  of  an  inch  in  diameter,  with  a  slipknot  at 
the  top  and  half-hitches  at  the  bottom,  where  the  string  tapers  off 
with  a  buckskin  thong.  When  braced  it  stands  5  inches  from  the 
handle.  A  dull  hum  comes  from  the  plucked  cord.  It  is  a  strong, 
useful  bow,  jars  little  in  the  hand,  very  resistant  at  the  last  of  the 
draw,  but  a  pleasant  bow  to  shoot.  It  seems,  like  the  preceding  weapon, 
to  have  been  made  for  strong  effective  shooting.  When  drawn  28 
inches  it  pulls  70  pounds  and  casts  the  flight  arrow  210  yards.  This 
is  the  best  distance  made  by  any  aboriginal  bow  in  our  tests,  and 
speaks  well  for  the  wood  employed  and  the  art  of  the  bow  maker. 

Yana  bow,  plate  47,  figure  ll.2  A  red  yew  stave  having  all  the 
sapwood  removed ;  backed  with  thin  rawhide  and  having  a  rawhide 
handgrip. 

Its  general  shape  is  flat  and  wide,  on  cross-section  it  is  lenticular, 
slightly  flatter  on  the  belly  side.  The  nocks  are  short  pins  with  square 
shoulders,  the  last  inch  of  the  limb  being  bound  with  sinew.  The  bow 
is  straight ;  slightly  recurved  at  the  extremities  of  the  limbs.  It  is  a 
good  specimen  of  Ishi's  work.  Total  length,  55  inches,  considerably 
longer  than  was  his  custom  to  make  bows;  at  the  handle  it  is  1%  by 
%,  circumference,  4  inches ;  at  the  mid-limb,  %  by  %>  circumference, 
4  inches ;  below  the  nock,  %  by  %,  circumference,  21/i  inches.  The 
string  is  of  twisted  sinew,  l/§  inch  in  diameter,  having  a  formed  loop 
at  the  top,  and  bound  with  half -hitches  at  the  lower  nock.  A  cotton 
loop  runs  from  the  upper  end  of  the  nock  and  serves  to  keep  the  string 
in  place  when  not  braced.  The  distance  between  string  and  bow  when 
braced  is  4y2  inches. 

This  bow  when  drawn  26  inches,  the  usual  draw  of  the  Yana 
Indian  who  made  it,  pulls  42  pounds.  When  drawn  28  inches  it  pulls 
48  pounds  and  shoots  the  Ishi  flight  arrow  205  yards.     This  seems  to 


2  Made  by  Ishi  in  1915.  Property  of  S.  T.  Pope. 
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be  an  adequate  strength  for  hunting  purposes,  since  we  know  that 
Ishi  killed  bear  and  deer  with  a  similar  bow. 

Blackfoot  bow,  plate  47,  figure  12.  A  red  painted  bow,  probably 
of  ash.  It  has  no  backing.  One  limb  is  badly  sprung  and  has  a 
lateral  cast.  The  bow  is  slightly  reflexed  in  the  handle.  It  follows 
the  string,  has  a  left  lateral  nock  at  the  upper  end,  and  a  right  lateral 
nock  at  the  lower.  On  cross-section  it  is  a  rounded  quadrilateral.  As 
no  string  accompanied  the  weapon  a  light  linen  string  was  supplied. 

Length,  471/2  inches;  at  the  handle,  1%  by  %■  inches,  circumfer- 
ence, 3%  inches ;  at  the  mid-limb,  l1/^  by  %e,  circumference,  3  inches ; 
at  the  nock,  %  by  % ;  circumference,  2  inches.  When  braced  4  inches 
it  is  harsh  and  unpleasant  to  shoot,  and  twists  in  the  hand.  When 
drawn  25  inches  it  pulls  45  pounds  and  shoots  145  yards. 

If  this  is  the  type  of  a  Plains  Indian  hunting  bow,  that  bow  was 
a  poor  one. 

JESSOP  BOWS 

Through  the  courtesy  of  Mr.  Joseph  Jessop  of  Santa  Barbara, 
California,  I  was  able  to  test  a  series  of  bows  in  his  large  collection. 
He  was  requested  to  send  a  number  of  his  strongest  and  best  preserved 
American  Indian  bows,  and  graciously  supplied  the  following : 

Apache 'bow,  plate  4,  figure  13.  A  well-made  bow,  having  the 
classic  cupid  shape.  The  wood  seems  to  be  white  hickory  whose 
straight  grain  suggests  that  it  was  made  from  a  wagon  hoop.  It  is 
backed  with  sinew  and  has  a  narrow  binding  of  the  same  at  the 
center.  Length  over  all,  41  inches;  diameter  at  the  handgrip, 
1%  inches ;  circumference,  3  inches ;  at  the  mid-limb,  %  by  ^  ;  circum- 
ference, 2%  inches ;  at  the  nock,  %  by  % ;  circumference,  2  inches. 
It  is  flat  on  the  belly  and  back,  and  on  cross-section  it  is  quadrilateral. 
There  are  short  bilateral  nocks.  The  limbs  are  decorated  on  the  belly 
by  figures  in  red  stain.  The  string  is  of  sinew,  two  strands  twisted, 
having  a  slipknot  at  the  top  and  half-hitches  at  the  lower  nock.  When 
strung  it  proves  to  be  a  lively  little  bow  whose  weight  is  28  pounds 
when  drawn  22  inches,  and  shoots  120  yards.  It  did  not  seem  safe 
to  draw  this  bow  any  more  than  this  distance ;  the  arrow  that  accom- 
panied it  was  only  24  inches  long,  which  indicated  that  the  maximum 
draw  probably  had  been  reached.  This  is  a  very  nice  little  bow  but 
apparently  meant  for  killing  only  rabbits  and  small  game. 

Cheyenne  bow,  plate  48,  figure  14.  A  rough,  ugly  bow  made  of 
ash,  apparently  from  the  limb  of  a  tree,  and  heavily  backed  with 
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sinew.  The  workmanship  is  very  crude.  The  bow  is  straight  and 
thick  with  a  cross-section  almost  round  or  a  flattened  oval  at  the  mid- 
limbs.  There  is  no  binding  on  it  anywhere;  the  nocks  are  shallow 
depressions  in  the  sinew.  Length,  45  inches;  below  the  center,  114 
by  %  inches  in  diameter;  circumference,  Sy2  inches;  at  mid-limb,  1% 
by  %  ;  circumference,  Zy±  inches ;  below  the  nock,  %  by  % ;  circum- 
ference, 21/)  inches. 

The  string  is  a  rough  twist  of  two  strands  of  sinew,  having  a  slip- 
knot above  and  half-hitches  at  the  lower  nock.  When  braced  and 
drawn  20  inches  it  weighs  65  pounds  and  casts  165  yards.  It  is  a 
stiff,  stubborn  bow,  very  unpleasant  to  shoot,  not  made  for  show,  but 
capable  of  driving  an  arrow  with  considerable  force.  Probably  if 
drawn  24  inches,  which  is  the  limit  of  the  arrow  length,  it  would  pull 
about  80  pounds.  It  would  serve  no  doubt  for  killing  buffalo  and  for 
war  purposes.  It  shows  no  particular  signs  of  having  been  used, 
though  it  has  been  greased. 

Hupa  bow,  plate  48,  figure  15.  A  typical  California  Indian  bow, 
made  of  a  good  quality  of  yew,  broad  and  flat  in  the  limbs,  heavily 
backed  with  sinew,  and  having  nocks  formed  of  overlapping  and 
circular  bands  of  the  same  material.  It  is  strongly  reflexed.  The 
handgrip  is  of  buckskin  thong  bound  about  the  center.  It  is  painted 
red  and  blue  in  a  checkered  design  over  the  back. 

Length,  47  inches;  diameter  \y2  by  y2  inches,  circumference, 
3%  inches,  below  the  handgrip ;  at  the  mid-limb,  2 14  by  %  inches, 
circumference,  4%  inches;  at  the  tips,  %  by  %G>  circumference  2 
inches.  The  string  is  very  smoothly  twisted  sinew  resembling  a  cello 
string,  having  a  formed  loop  at  the  top,  and  made  fast  at  the  lower 
nock  by  slipknots.  A  bit  of  cotton  string  extends  from  the  loop  to 
the  upper  nock.  When  braced  this  bow  is  very  musical,  has  a  soft, 
even  draw,  and  weighs  40  pounds;  drawn  22  inches,  it  shoots  148 
yards.  In  action  it  bends  in  the  center  and  consequently  kicks  in  the 
hand.     It  would  seem  to  be  a  good  bow  for  small  game. 

Osage  bow,  plate  48,  figure  16.  A  rather  unusual  type  of  bow. 
It  has  a  small  cylindrical  handgrip,  wide,  flat  limbs,  and  small  whip- 
end  tips.  It  is  apparently  made  of  bois  d'are,  and  has  no  backing. 
The  workmanship  is  excellent.  It  is  47^  inches  in  length,  the  handle 
is  round  and  approximately  %  of  an  inch  in  diameter.  Just  below 
this  the  limb  is  very  broad  and  has  a  diameter  of  2  by  %  inches,  cir- 
cumference, 41/2  inches;  at  the  mid-limb,  \y2  by  y2,  circumference, 
3%  inches;  at  the  tip,  %  by  %,  circumference,  iy2  inches.    The  string 
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is  sinew  of  the  usual  type.  The  nocks  are  short,  shallow  and  rounded. 
When  drawn  20  inches  it  weighs  40  pounds  and  shoots  92  yards.  It  is 
a  pleasant  bow  to  shoot,  but  weak. 

Cree  bow,  plate  48,  figure  17.  A  flat  lath  of  ash  bound  with  sinew 
at  the  handle  and  nocks,  but  having  no  backing.  It  is  fairly  straight 
and  44  inches  long.  There  are  short  bilateral  nocks.  Its  diameters 
are :  at  the  center  1%  by  y2  inches,  circumference,  3%  inches ;  at  the 
mid-limb,  1%  by  Via,  circumference,  3% ;  below  the  nock,  1  by  %, 
circumference,  2y2  inches.  The  string  is  sinew,  with  a  slipknot  above 
and  the  usual  hitches  below.  This  specimen  was  fractured  at  the 
handle  when  drawn  20  inches,  and  registered  38  pounds  at  that 
moment.    It  is  an  inferior  type  of  weapon. 

Blackfoot  bow,  plate  48,  figure  18.  This  bow  has  seen  considerable 
service,  and  bears  evidence  of  many  greasings  and  hard  use.  It  is  a 
piece  of  split  red  hickory,  heavily  backed  with  sinew,  with  short 
rounded  nocks.  Length,  40  inches;  diameter  below  the  handgrip  is  1% 
by  %,  circumference,  3*4  inches;  at  the  mid-limb  it  is  I14  by  i/2> 
circumference,  3  inches ;  below  the  nock,  %  by  V2>  circumference,  2 
inches.  On  cross-section  it  is  lenticular,  or  a  flat  oval.  The  sinew 
draws  it  into  a  reflexed  position  when  not  braced.  The  string  is  made 
of  two  strands  of  twisted  sinew,  having  a  slipknot  at  the  upper  nock, 
and  half -hitches  at  the  lower.  When  braced  it  is  a  springy,  vigorous 
weapon,  and  by  far  the  best  shooter  in  the  group.  When  drawn  20 
inches  it  weighs  40  pounds  and  shoots  153  yards. 

It  is  possible  that  in  its  youth  this  Blackfoot  bow  might  have  been 
drawn  farther  and  have  shot  harder,  but  now  it  cracks  ominously  when 
drawn  above  20  inches.  This  seems  to  be  the  type  of  weapon  that  was 
used  on  horseback  and  doubtless  it  is  strong  enough  for  buffalo  hunt- 
ing. Mr.  Jessop  assures  me  that  it  is  a  buffalo  bow.  If  this  be  the 
case  we  must  assume  that  it  does  not  take  a  very  powerful  weapon 
to  kill  bison. 

BOWS  FROM  THE  AMERICAN  MUSEUM  OF  NATURAL  HISTORY 

Professor  A.  L.  Kroeber  was  instrumental  in  obtaining  a  number 
of  bows  from  the  American  Museum  of  Natural  History,  New  York. 
They  were  as  follows  : 

Congo  bow,  plate  49,  figure  19.  This  bow  is  merely  the  limb  of  a 
tree  similar  in  appearance  to  our  alder.  It  is  split  by  dehydration,  and 
too  brittle  to  be  shot.  Length,  52  inches;  on  cross-section  it  averages 
%  inches.     It  has  a  sinew  of  fine  vegetable  fiber  string  and  conical 
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nocks  with  slight  shoulders.  The  excess  string  is  bound  about  the 
upper  limb  in  a  decorative  pattern.  It  is  permanently  bent,  and 
apparently  was  kept  strung  up  all  the  time.  In  its  youth  it  may 
have  been  a  fairly  good  little  bow.  The  workmanship  is  admirable, 
but  the  wood  and  the  size  of  it  prove  that  it  was  not  a  very  effective 
weapon. 

African  bow,  plate  49,  figure  20.  This  bow  is  made  of  ironwood,  is 
59  inches  long,  is  reflexed  at  the  handle,  crooked,  and  follows  the 
string.  It  has  conical  nocks  with  a  leather  ring  around  the  bow  at 
these  points  to  guard  the  string  against  slipping.  It  is  ovoid  on  cross- 
section.  At  the  handle  it  is  %  by  %  inches,  circumference,  2% 
inches ;  at  the  mid-limb,  %  by  %,  circumference,  2%  inches ;  below 
the  nock,  y2  by  %,  curcumference,  1V8  inches.  There  was  no  string, 
so  one  was  supplied  of  waxed  linen.  When  drawn  18  inches,  which 
was  apparently  all  the  bow  would  stand  without  breaking,  it  weighed 
54  pounds. 

Shooting  the  short  flight  arrow  six  successive  times,  its  best  cast  was 
107  yards.  A  fairly  effective  weapon  at  short  range,  but  an  unpleas- 
ant bow  to  shoot,  being  harsh  and  tending  to  twist  in  the  hand. 

Andaman  Islands  bow,  plate  49,  figure  21.  Very  peculiar  in  shape, 
having  a  small  cylindrical  handgrip,  broad  flat  limbs,  and  slender 
tapering  nocks.  It  is  made  of  a  white,  fine  grained  wood,  about  the 
quality  of  our  birch.  Total  length,  62  inches.  At  the  handle  it  is 
1  by  %  inch;  at  the  mid-limb,  2%  by  %  inches,  circumference,  5% 
inches;  %  by  %  inches  at  the  nocks.  The  limbs  on  cross-section  are 
two  flattened  arcs ;  the  upper  limb  is  reflexed.  Fiber  rings  encircle 
the  nocks  to  prevent  the  string  from  slipping.  There  was  no  string 
and  a  linen  one  was  supplied.  When  drawn  20  inches  the  weight  is 
45  pounds;  it  did  not  seem  safe  to  draw  it  farther.  Its  cast  was  142 
yards.  This  is  a  very  fair  sort  of  a  bow  and  shows  good  workmanship. 
South  American  bow,  plate  49,  figure  22.  A  black  longbow  of 
palma  brava.  It  is  square  on  cross-section  and  has  the  usual  rope 
string  of  this  type.  The  excess  is  bound  about  the  upper  limb  in  a 
decorative  way,  which  shows  that  the  archer  had  no  conception  of 
what  is  required  of  a  bow  for  strong  shooting.  This  dead  weight  on  a 
limb  would  interfere  with  its  resilient  recoil.  Length,  74  inches.  At 
the  center  it  is  %  by  %  inches  square;  at  the  mid-limb,  %  by  VL> 
inches ;  at  the  nock,  which  is  a  slight  shoulder,  y2  by  %  inches.  When 
drawn  28  inches  it  weighs  50  pounds  and  shoots  98  yards. 
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Its  action  is  heavy,  slow,  and  jarring.  Considering  the  excellence 
of  the  wood,  this  bow  speaks  of  a  lack  of  intelligence  on  the  part  of 
the  maker. 

Solomon  Islands  bow,  plate  49,  figure  23.  A  heavy,  dark,  well- 
made  bow  of  palma  brava.  Length,  74  inches;  broad  in  the  center, 
tapering  to  conical  nocks.  On  cross-section  it  is  lenticular  in  shape, 
with  a  rounded  belly  but  with  a  wide  groove  running  down  the  back. 
At  the  center  it  is  \y2  by  %  inches,  circumference  4  inches ;  at  the  mid- 
limb,  li/4  by  %,  circumference,  3*4  inches;  at  the  nock,  y2  by  %, 
circumference,  1%  inches.  The  string  is  of  some  vegetable  fiber, 
twisted  and  polished,  and  is  served  at  the  center  with  thin  rattan  rib- 
bon for  a  distance  of  4  inches.  The  string  is  attached  to  the  nocks 
in  a  peculiar  way.  A  loop  is  made  by  repeated  half-hitches,  applied 
in  a  reversed  manner,  every  alternate  cast.  This  is  stuck  together 
by  some  adhesive  substance,  thus  forming  a  permanent  cap  of  matted 
string  for  a  loop  which  covers  the  nock  for  a  distance  of  an  inch  or 
more.  It  is  a  very  well-made  string.  This  bow  weighs  56  pounds  when 
drawn  26  inches  and  shoots  148  yards.  Possibly  it  could  have  been 
drawn  farther,  but  I  doubt  that  its  cast  would  exceed  175  yards 
under  any  conditions.  Although  it  bends  in  the  handle  and  in  con- 
sequence jars  the  hand,  is  nevertheless  a  good,  effective  weapon. 

New  Guinea  bow,  plate  49,  figure  24.  A  well-made  bow  71  inches 
long,  broad  and  flat  on  the  back.  On  cross-section  it  shows  a  low  arc. 
It  is  made  apparently  of  palma  brava  and  is  bound  at  the  conical 
nocks  and  at  the  middle  of  the  lower  limb  with  rattan  sewing.  The 
string  is  a  flat  bamboo  ribbon.  There  is  no  handgrip.  The  bow  shows 
signs  of  having  been  greased.  At  the  center  it  is  1%  by  %  inches, 
circumference,  4  inches;  at  the  mid-limb,  1%  by  y2,  circumference, 
3y2  inches;  at  the  nock,  %  by  %,  circumference,  iy2  inches.  This 
bow  was  not  in  perfect  condition  so  it  was  deemed  inadvisable  to  risk 
weighing  or  shooting  it. 

Philippine  bow  (probably  Mindanao),  plate  49,  figure  25.  Made 
of  split  bamboo,  bark  left  on  the  belly  of  the  bow ;  rattan  binding  at 
the  handgrip.  The  string  is  a  ribbon  of  split  bamboo,  with  formed 
loops  and  rattan  sewing  at  the  ends.  There  are  posterior  nocks ;  two 
near  together  at  the  upper  extremity.  Length,  55  inches;  flat,  weak, 
and  of  no  apparent  value  as  a  weapon.  The  second  nock  at  the  upper 
end  apparently  was  used  to  make  the  bow  higher  strung  when  desired. 
It  was  in  no  condition  to  be  shot,  but  probably  was  no  stronger  than 
the  one  described  in  the  previous  group.  Its  cast  would  not  exceed 
100  yards. 
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African  bow,  plate  49,  figure  26.  Practically  the  same  as  that 
described  as  a  Congo  bow.  It  was  not  shot,  being  apparently  too 
brittle. 

TAETAE  BOWS 

Tartar  bows,  plate  50.  My  brother,  Major  B.  H.  Pope.,  U.  S.  army, 
stationed  in  the  Philippines,  went  upon  an  extended  hunting  trip  into 
China.  His  journey  carried  him  beyond  the  Chinese  Wall  into  the 
province  of  Shansi  and  the  Gobi  desert.  At  my  request  he  obtained 
two  Chinese  bows  from  this  location.  The  Chinese  donor  of  these 
specimens  had  practiced  archery  when  a  boy.  He  offered  the  Major 
several  bows  from  which  the  two  strongest  were  selected  with  a  number 
of  Chinese  arrows. 

The  weaker  of  these  bows  was  designated  as  a  number  three  bow, 
and  apparently  meant  only  for  target  practice.  It  is  in  perfect  con- 
dition although  supposed  to  have  been  made  in  the  Ming  dynasty  or 
over  a  century  ago.  It  is  of  course  composite  in  structure  and  strongly 
reflexed.  The  belly  is  composed  of  whalebone  or  horn  of  the  water 
buffalo  inlaid  on  the  edges  with  some  yellow  metal.  The  handle  is  of 
shagreen,  or  shark  skin.  The  back  is  covered  with  a  thin  veneer  of 
birch  bark.  The  ears  or  ends  of  the  limbs  are  of  a  wood  resembling 
beech.  The  nocks  are  of  inserted  buffalo  horn.  The  string  is  silk, 
terminating  at  each  end  in  a  long  loop.  The  knot  of  the  loop  is  a 
perfect  bowline  knot,  and  serves  as  a  resting  place  for  the  string  as  it 
crosses  the  bone  fulcrum  or  block  which  all  these  Asiatic  bows  have 
on  their  upper  and  lower  limbs.  This  fulcrum  serves  to  keep  the 
string  from  slipping  when  the  bow  is  braced,  and  likewise  gives  a  clean 
vibration  of  the  string  when  the  bow  is  discharged.  The  string  is 
served  its  entire  length  with  silk  thread  and  has  special  serving  at 
the  nocking  point.  There  are  decorations  at  the  handle.  Altogether 
it  is  a  beautifully  made  weapon.  Entire  length,  74  inches.  Just 
above  the  cylindrical  handle  it  is  1  by  1  inch,  circumference,  314 
inches;  at  the  mid-limb,  iy2  wide  by  %  thick,  circumference,  3y2 
inches ;  at  the  beginning  of  the  ear  it  is  1%  by  y2,  circumference,  Sy2 
inches.  The  cross-section  of  this  portion  of  the  bow  is  a  double  flat 
arc.  The  ear  itself  is  quadrilateral  and  measures  %  by  %  inches. 
The  bow  weighs  V/2  pounds  avoirdupois,  and  pulls  30  pounds  when 
drawn  28  inches.  It  shoots  the  Chinese  target  arrow  which  accom- 
panies it  90  yards,  and  the  Ishi  flight  arrow  100  yards.  It  is  possible 
to  draw  this  bow  very  much  farther  than  28  inches,  because  it  is  so 
flexible  and  weak.  I  therefore  drew  the  Chinese  target  arrow  back 
some  36  inches,  and  it  flew  112  yards. 
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The  larger  of  these  Chinese  bows  is  truly  a  huge  affair  and  seems 
to  have  been  constructed  for  some  giant  in  strength.  It  is  composite 
in  type,  composed,  like  the  other,  of  horn,  wood,  and  probably  sinew, 
although  this  cannot  be  seen  because  of  the  covering  of  birch  bark. 

The  Chinese  from  whom  the  bow  was  obtained  said  that  the  entire 
structure  was  covered  with  the  gut  of  a  pig.  There  is  no  evidence  to 
prove  this,  and  certainly  the  horn  is  not  covered  but  shows  many 
cracks  from  drying  and  age.  The  birch  bark  is  perforated  at  many 
places  by  numerous  minute  holes  where  some  tropical  insect  has  eaten 
its  way  into  the  wood.  This  bow  had  been  kept  in  a  Chinese  temple 
in  the  town  of  Guei-hua-chen ;  it  was  an  old  war  bow  of  the  last 
dynasty,  and  probably  over  100  years  old.  Before  using  the  weapon 
I  anointed  it  repeatedly  with  raw  linseed  oil  to  prevent  it  from  break- 
ing. Length,  74  inches  over  all.  From  nock  to  ear  it  is  9  inches. 
The  handgrip  is  made  of  a  piece  of  pigskin,  and  the  bow  at  this 
point  is  iy2  by  iy2  inches,  circumference,  4%  inches.  At  the  mid-limb, 
which  is  flat  and  broad,  it  is  2  by  1  inches,  circumference,  5  inches, 
near  the  outer  wooden  limb,  2*4  by  %,  circumference,  5  inches.  This 
outer  limb  is  a  l1/^  by  y2  inch  quadrilateral. 

This  bow  weighs  314  pounds  and  when  drawn  28  inches  it  pulls 
98  pounds.  The  string  of  the  bow  is  an  immense  rawhide  rope,  the 
size  of  rope  ordinarily  used  to  lassoo  cattle.  It  is  composed  of  many 
twisted  strands,  ending  in  large  loops  at  each  end.  Here,  as  in  the 
smaller  bow,  the  loop  is  tied  with  a  bowline  knot,  and  rests  upon  a 
large  bone  block  or  fulcrum.  This  string  is  65  inches  long  from  loop 
to  loop,  %  inches  thick,  and  6  ounces  in  weight.  The  bow  is  so 
strong  that  it  is  necessary  to  place  the  handle  in  a  bench  vise  and 
call  upon  another  man  to  assist  in  bracing  it.  When  braced  no 
white  man  could  pull  it.  My  brother  asserts  that  the  Chinese  who 
gave  him  the  bow  not  only  could  string  it  himself  but  could  shoot  it. 
Neither  Mr.  Compton  nor  I  could  pull  the  string  back  more  than  one 
foot,  so  we  resorted  to  a  method  of  strapping  the  bow  to  our  feet  and 
while  lying  on  our  backs  pulling  the  string  with  two  hands.  By  this 
means  we  were  able  to  shoot  the  weapon.  It  could  be  drawn  up  over 
30  inches  this  way,  and  apparently  lost  none  of  its  casting  power  in 
the  maneuver. 

The  war  arrow  which  came  with  the  bow  is  a  huge  shaft  38  inches 
long  with  an  iron  head  4  inches  in  length  (pi.  56,  fig.  1).  Its  diameter 
is  y2  inch  and  its  weight  is  4  ounces.  Drawing  this  arrow  30  inches, 
it  flew  only  100  yards. 
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A  special  bamboo  flight  arrow  37  inches  long  was  constructed, 
having  a  bone  nock  and  made  expressly  large  to  fit  the  string.  Its 
weight  was  iy2  ounces.  It  shot  110  yards  when  drawn  36  inches. 
The  Ishi  flight  arrow,  drawn  29  inches,  shot  only  90  yards. 

The  poor  showing  of  this  bow  was  a  great  disappointment,  because 
we  expected  a  long  flight  from  it.  Tartar  bows  are  supposed  to  be 
capable  of  shooting  a  quarter  of  a  mile.  There  seemed  to  be  no  struc- 
tural deficiency  in  the  implement,  but  its  cast  was  slow,  dull,  jarring, 
and  impotent  considering  the  great  amount  of  force  necessary  to  draw 
it.  Part  of  this  lubberly  action  seemed  to  be  due  to  the  excessively 
heavy  string.  I  therefore  constructed  a  string  of  90  strands  of 
Barbour's  number  12  Irish  linen,  well  waxed  and  twisted,  and  having 
strong  hemp  loops  for  the  nocks.  It  weighed  two  ounces  and  had  a 
diameter  at  the  center  of  %6  of  an  inch.  With  this  string  the  bow 
cast  the  war  arrow  105  yards,  the  bamboo  flight  arrow,  161  yards, 
and  the  Ishi  flight  arrow,  175  yards.  Many  other  arrows  were  tried 
on  this  bow,  all  with  the  same  disappointing  results.  Evidently,  at 
least  for  light  arrows,  a  heavy  string  may  seriously  impede  the  cast 
of  a  bow.     (See  below  under  An  Experiment  in  Bow  Strings.) 

That  none  of  the  failure  of  this  bow  to  come  up  to  our  expectations 
might  be  due  to  our  method  of  shooting  it  with  our  feet,  we  tried  shoot- 
ing the  English  longbow  for  comparison,  drawing  it  with  two  hands 
and  the  feet.  Its  cast  was  250  yards,  or  practically  the  same  cast  as 
when  shot  in  the  proper  way,  showing  no  loss  of  cast  ascribable  to  this 
change  of  release. 

This  Tartar  bow  exemplifies  two  things:  first,  that  the  excessive 
leverage  of  the  inflexible  end  limbs  is  no  advantage,  but  rather  detracts 
from  the  resiliency  of  the  bow,  and  throws  most  of  the  work  of  the 
bow  up  near  the  handle  where  it  does  little  good;  second,  that 
apparently  the  Chinese  conception  of  warfare  entailed  the  use  of 
dreadful  appearances  and  intimidation,  and  that  these  principles 
applied  to  bows  do  not  make  them  more  efficient  engines  of  destruction. 
They  shot  mightly  bows  and  enormous  arrows,  which  more  nearly 
resembled  javelins,  but  these  were  so  impotent  when  compared  with 
the  robust,  effective  shooting  of  the  English  longbow,  or  the  Turkish 
composite  bow,  that  the  Chinese  suffer  by  comparison,  as  they  must 
have  suffered  in  martial  contest. 
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JAPANESE   BOWS 

A  Japanese  archer,  Mr.  H.  Shimizu,  of  San  Francisco,  gave  me 
the  opportunity  to  shoot  one  of  his  target  bows  (pi.  51).  It  was  the 
usual  composite,  reflexed  bow  of  his  people.  Its  length  was  approxi- 
mately 7  feet,  4  inches  and  it  measured  approximately  1  inch  square 
at  the  handgrip,  which  is  situated  at  some  distance  below  the  center. 
It  seems  that  the  Japanese  gauge  the  strength  of  their  bows  by  the 
diameter  at  the  handle.  The  cross-section  of  a  limb  is  practically 
quadrilateral. 

The  bow  under  trial  was  of  medium  strength.  It  weighed  48 
pounds  when  drawn  28  inches  though  it  was  capable  of  being  drawn 
34  inches  or  more.  It  cast  the  Japanese  target  arrow  that  was  em- 
ployed by  Mr.  Shimizu,  drawn  to  its  full  length — 32  inches — a  distance 
of  156  yards.  Ishi's  flight  arrow,  drawn  29  inches,  made  a  distance 
of  182  yards.  Mr.  Shimizu  was  not  able  to  better  these  distances.  He 
had  several  weaker  bows,  weighing  about  35  pounds,  which  were  not 
tried  for  their  cast.  I  was  unable  to  obtain  a  strong  Japanese  military 
bow.  Doubtless  it  is  an  excellent  weapon. 

Mr.  Shimizu  gave  me  a  short  section  of  a  bow  which  he  had  sawed 
in  two.  It  was  composed  of  five  pieces  of  wood,  the  three  in  the 
center  being  respectively  mulberry,  bamboo,  mulberry,  while  the  belly 
and  back  were  thin  strips  of  bamboo.  These  were  glued  together  and 
bound  at  intervals  with  rattan  or  bamboo  ribbon. 

The  string  was  most  excellently  made  of  twisted  hemp  fiber,  sized 
with  some  sort  of  glue  or  starch,  and  served  at  the  loops  with  red 
silk  ribbons.  Although  about  Vs  °f  an  incn  in  diameter,  which  is  the 
size  of  an  English  bow  string,  this  Japanese  string  was  not  strong 
enough  to  stand  the  strain  of  a  50-pound  English  longbow,  but 
promptly  broke  when  used. 

The  Japanese  target  arrows  are  of  bamboo,  34  inches  in  length,  % 
in  diameter,  nicely  feathered  with  fish  hawk  feathers,  and  have  a  very 
true  flight.  The  nock  is  an  inserted  plug  of  some  hard  white  wood 
resembling  boxwood,  while  the  pile  or  point  is  a  short  conical  iron 
cap.     Their  weight  is  448  grains. 
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NEGEITO  BOW 

Mr.  R.  F.  Barton  gave  me  an  opportunity  to  shoot  a  Negrito  bow 
(pi.  52),  a  specimen  from  his  Philippine  collection.  It  was  a  well- 
made  weapon  of  palma  brava,  6  feet,  4  inches  in  length,  excellently 
finished,  having  a  rounded  back  and  a  concave  belly,  making  a  most 
unusual  cross-section.  At  the  center  it  is  1  by  %  inches,  circumference, 
3i/8  inches;  at  the  mid-limb,  %  by  %,  circumference,  2%  inches;  at 
the  nock,  y2  by  %,  circumference,  1%  inches.  It  has  short  conical 
nocks  with  slight  shoulders.  The  string  is  twisted  and  highly  polished 
vegetable  fiber,  having  no  well  formed  loop.  This  string  broke  during 
the  tests,  and  a  linen  string  was  substituted.  "When  drawn  28  inches 
it  weighed  56  pounds.  It  cast  its  own  arrow,  a  long  bamboo  shaft,  a 
distance  of  124  yards.  The  Ishi  flight  arrow  was  shot  176  yards.  It 
is  of  fairly  good  wood  but  follows  the  string  badly,  is  heavy  in  the 
hand,  and  kicks.  Palma  brava  is  very  much  inferior  to  yew,  cedar,  or 
hickory. 

POLYNESIAN  BOW 

A  Polynesian  bow,  made  of  some  heavy  black  wood,  was  given  me 
by  Mr.  John  Wightman,  a  South  Sea  Island  merchant.  Length,  6  feet, 
7  inches.  Its  general  shape  is  flat  on  the  back  and  convex  on  the 
belly,  wide  in  the  center,  with  tapering  ends.  There  are  conical  nocks 
with  carving  on  the  outer  limbs  just  below  them.  Center,  1%  by  % 
inches,  circumference,  4%  inches ;  mid-limb,  l1/^  by  %,  circumference, 
3%  inches;  at  the  nocks,  y2  by  %>  circumference,  2  inches.  No  string 
was  attached,  and  a  linen  one  was  supplied.  When  drawn  28  inches 
it  weighs  48  pounds  and  casts  163  yards.  Its  cast  is  sluggish  and 
heavy  and  it  jars  in  the  hand  badly.  It  is  not  a  good  bow  from  an 
archer's  standpoint.  With  a  longer  flight  arrow,  and  drawing  it 
over  34  inches,  this  bow  shot  187  yards. 

The  arrows  that  came  with  the  bow,  two  in  number,  were  of 
bamboo,  5  feet  long,  with  a  heavy  black  wood  for  a  foreshaft  and  no 
feathers..  They  were  apparently  intended  for  shooting  fish.  When 
shot  over  the  target  course  they  flew  most  erratically  and  their  extreme 
range  was  136  yards.  These  arrows  were  beautifully  decorated  with 
engraved  formal  designs,  bound  at  the  nocks  and  joint  with  foreshaft, 
with  a  dark  fiber-like  rattan. 
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REPLICAS  OF  ANCIENT  BOWS, 

In  an  effort  to  obtain  a  Turkish  composite  bow  for  trial  I  visited 
the  supply  depot  of  Mr.  Francis  Bannerman,  of  New  York,  a  dealer  in 
antique  arms.  He  had  several  Turkish  bows,  but  all  were  in  such  a 
stage  of  disintegration  that  they  were  incapable  of  being  used.  I 
therefore  constructed  (pi.  53,  figs.  1  and  2)  a  composite  bow  of  cow's 
horn  sawn  in  strips  y2  inch  wide  and  12  to  14  inches  long,  glued  on  a 
base  of  hickory  4  feet  long,  14  inch  thick,  and  iy±  inches  wide,  which 
had  been  previously  bent  by  heat  into  a  strongly  reflexed  curve.  On 
the  back  of  this  hickory  were  laid  one  hundred  strands  of  number  3 
surgical  catgut  and  a  strip  of  thin  rawhide.  The  whole  form  was 
carefully  rasped  into  shape  and  encased  in  thin  rawhide,  bound  at 
intervals  with  linen  thread.  The  general  plan  of  the  bow  followed  the 
description  of  the  Egyptian  composite  bow  found  in  a  tomb  at  Thebes 
supposed  to  be  of  the  time  of  Rameses  II.  This  specimen  has  been 
carefully  described  by  Dr.  von  Luschan.3  I  also  took  into  considera- 
tion the  dissection  of  a  Persian  bow  detailed  by  Mr.  Balfour.4  My 
completed  product  was  a  very  powerful  and  well-made  bow,  represent- 
ing excellently  this  type  of  implement.  Length,  48  inches,  the  width 
of  the  mid-limbs  l1/^,  the  thickness  %  of  an  inch.  A  cross-section  is 
oval.  The  string  is  of  linen,  90  strands  Barbour's  number  12.  This 
bow  weighs  85  pounds  when  drawn  29  inches. 

With  this  bow  I  hoped  to  exceed  the  American  flight  record  of 
290  yards  made  by  Maxson  in  1891.  But  so  far  the  best  flight  from 
it  has  been  9  yards  less  than  the  record  and  was  made  under  unusual 
circumstances.  The  bow  was  shot  both  with  the  Ishi  arrow,  which  it 
cast  250  yards,  and  a  25-inch  bamboo  flight  arrow,  shot  through  a 
5-inch  papier  mdche  horn.  By  this  latter  device  it  was  able  to  shoot 
266  yards,  but  with  an  especially  light  bamboo  arrow  30  inches  long, 
having  a  birch  foreshaft,  tipped  with  the  jacket  of  a  30  caliber  army 
rifle  bullet,  the  shaft  being  feathered  with  very  minute  soft  owl  feathers, 
I  was  able  to  shoot  274  yards.  Upon  one  occasion  when  the  string 
broke  at  the  moment  of  recoil,  the  arrow  flew  281  yards,  which  is  the 
farthest  shot  ever  made  in  our  experience  on  level  ground.5 


s  See  Badminton,  p.  G3. 

4  See  Structure  and  Affinities  of  the  Composite  Bow. 

s  Shooting  a  68-pound  yew  bow  and  a  bamboo  flight  arrow  with  the  wind 
slightly  in  my  favor,  and  the  ground  falling  on  a  gentle  slope,  I  once  shot  300 
yards  and  8  inches. 
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The  "Mary  Rose"  bow.  It  is  a  strange  circumstance  that  with 
all  the  wealth  of  material  in  the  line  of  archery  tackle  which  existed 
in  England  up  to  the  seventeenth  century  there  should  be  preserved 
not  one  single  specimen  of  the  English  longbow  or  arrow.  One  hears 
of  the  marvelous  deeds  of  English  archers  of  old  and  the  strength  of 
their  artillery,  yet  we  have  no  specimens  of  this  fleeting  glory  to  view 
in  reverence.  The  only  real  link  between  romance  and  reality  lies  in 
the  existence  of  two  unfinished  staves  found  in  the  sunken  vessel, 
' '  Mary  Rose. ' '  This  English  ship  went  down  off  the  coast  of  Albion 
in  the  year  1545.  She  was  recovered  in  1841.  There  were  on  board, 
besides  matters  of  no  interest  to  archery,  two  yew  staves  in  good 
preservation  which  measure  6  feet,  4%  inches,  with  a  girth  of  4^ 
inches ;  in  the  mid-limb  the  circumference  is  4  inches,  and  1  foot  from 
the  tips  the  circumference  is  S1/^  inches.6  There  were  no  nocks  on 
these  bows  and  no  handgrip.  Because  of  their  age  they  have  never 
been  bent,  weighed,  or  shot.  Their  strength  has  been  variously  esti- 
mated from  75  to  100  pounds. 

In  order  to  have  some  reasonable  data  on  the  subject  of  the  famous 
English  longbow,  I  undertook  the  construction  of  a  replica  of  these 
bows  (pi.  53,  figs.  3  and  4).  I  selected  a  very  fine  grade  of  Oregon 
yew  seasoned  five  years,  red  and  clear  grained,  running  40  lines  to 
the  inch ;  there  was  %  of  an  inch  of  white  sapwood.  Of  this  yew  I 
made  a  bow  the  exact  dimensions  of  the  "Mary  Rose"  longbow.  The 
finished  stave  had  a  formidable  appearance,  and  to  look  at  it,  one 
would  say  that  it  was  a  very  powerful  weapon,  probably  pulling  over 
85  pounds,  and  must  have  a  correspondingly  long  cast. 

It  was  shot  with  simple  wooden  nocks  and  a  linen  string  of  75 
strands.  When  drawn  28  inches  it  weighed  only  52  pounds  and  shot 
the  flight  arrow  185  yards.  This  undoubtedly  is  due  to  the  great 
length  of  limb,  which  gives  added  leverage.  When  drawn  36  inches 
it  weighed  72  pounds  and  shot  the  long  bamboo  flight  arrow  212  yards. 
When  drawn  36  inches  it  shot  the  replica  of  an  old  English  broadhead 
or  war  arrow,  described  later,  a  distance  of  117  yards.  These  records 
are  another  distinct  disappointment  and  seemingly  are  not  the  fault 
of  the  quality  of  the  wood  in  the  bow  or  of  its  construction. 

To  test  whether  or  not  this  bow  might  not  improve  in  cast  were  it 
made  shorter,  it  was  cut  down  to  a  length  of  6  feet.  It  weighed  now 
62  pounds  and  shot  the  Ishi  flight  arrow  227  yards.     We  know  of 


6  See  Badminton,  p.  124. 
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course  from  Toxophilus7  that  the  standard  English  bow  was  cut  down 
from  these  stock  lengths  to  suit  the  size  and  strength  of  the  archer 
who  shot  them.  The  average  bow  was  the  height  of  a  man  and  his 
arrow  three-quarters  of  the  standard  yard,  or  about  28  inches. 

This  bow  was  again  cut  down  to  a  length  of  5  feet,  8  inches  between 
nocks.  The  limbs  were  tapered  a  trifle  to  distribute  the  strain  evenly 
over  the  short  arc  thus  formed.  The  weapon  under  these  conditions 
weighs  70  pounds  when  drawn  28  inches  and  shoots  the  flight  arrow 
245  yards,  thus  showing  the  advantage  of  a  properly  adjusted  stave. 
Since  there  is  a  great  difference  in  the  casting  quality  of  wood,  it  is 
possible  that  another  stave  may  have  made  a  stronger  bow. 

Cliff  dweller's  bow.  The  oldest  aboriginal  American  bow  (pi.  52), 
that  came  under  our  observation  is  one  obtained  from  the  cliff  dwell- 
ings of  Arizona.  The  circumstances  of  its  discovery  are  unknown. 
It  probably  represents  a  type  of  bow  used  in  pre-Columbian  times  and 
possibly  is  over  one  thousand  years  old.  The  workmanship  on  this 
bow  is  excellent.  It  is  a  juniper  stave  4  feet,  9y2  inches  long,  slightly 
reflexed  at  the  handle.  It  shows  signs  of  long  usage  and  is  chafed  at 
the  left,  above  the  handgrip,  where  the  arrow  crossed  it  in  passage. 
It  is  bound  at  the  center  with  a  buckskin  thong  and  apparently  is 
padded  slightly  with  red  woodpecker  feathers.  At  the  upper  and 
lower  edges  of  the  handgrip  these  feathers  project  a  short  distance 
beyond  the  binding.  At  short  intervals,  up  and  down  the  limbs, 
there  is  a  narrow  sinew  binding  but  no  evidence  of  backing. 

The  nocks  are  simple  truncated  cones  of  a  different  color  than  the 
wood,  suggesting  that  a  leather  nock  or  binding  kept  the  string  in 
place.  A  cross-section  of  the  bow  is  quadrilateral,  slightly  rounded  on 
back  and  belly.  At  the  handgrip,  the  width  is  1%6  inches,  thickness, 
%;  at  the  mid-limb,  1%6  by  %  inches;  at  the  nock,  y2  by  %  of  an 
inch.  Its  strength  certainly  does  not  exceed  50  pounds.  Of  course 
it  is  impossible  to  shoot  this  specimen.  It  has  a  recent  fracture  in 
the  upper  limb,  suggesting  that  some  one  had  made  some  attempt  to 
shoot  it.  I  doubt  that  such  a  bow  could  shoot  more  than  200  yards. 
Two  arrows  (pi.  52),  were  found  with  this  bow  and  will  be  described 
later. 


7  Ascham-Toxophilus,  p.  109:  "Take  your  bow  into  the  field,  shoot  in  him,  sink 
him  with  dead  heavy  shafts,  look  where  he  cometh  most,  provide  for  that  place 
betimes,  lest  it  pinch,  and  so  fret:  When  you  have  thus  shot  in  him,  and  perceive 
good  shooting  wood  in  him,  you  must  have  him  again  to  a  good  cunning  and 
trusty  workman,  which  shall  cut  him  shorter,  and  pike  him,  and  dress  him  fitter, 
make  him  come  round  compass  everywhere,  and  whipping  at  the  ends,  but  with 
discretion,  etc " 
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King  Philip's  bow.  In  the  Peabody  Museum  of  Harvard  Uni- 
versity is  a  specimen  of  a  North  American  Indian  bow8  which  repre- 
sents the  type  of  weapon  used  by  the  natives  of  New  England  in  the 
year  1660  A.  D.  This  weapon  has  been  referred  to  as  King  Philip 's 
bow.  Through  Professor  Kroeber  it  was  possible  to  obtain  an  outline 
drawing9  of  this  specimen  and  exact  measurements. 

There  is  no  string  and  no  backing  on  the  bow.  It  is  a  simple  stave, 
square  in  the  handle,  flat  in  the  limbs,  and  having  small,  short, 
bilateral  or  shoulder  nocks. 

Securing  a  very  dense  grained,  well  seasoned  red  hickory  stave,  I 
constructed  a  bow  exactly  according  to  the  outline  scale  and  the  given 
dimensions.  This  replica,  when  drawn  28  inches,  weighs  46  pounds. 
It  shoots  the  flight  arrow  173  yards.  It  is  soft  and  pleasant  to  shoot, 
and  could  do  effective  work  either  as  a  hunting  or  war  implement.  In 
many  ways  it  resembles  the  bow  of  the  California  Indian  with  its 
flat,  wide  limbs  and  narrow  waist.  It  would  be  improved  had  it 
reflexed  extremities  and  heavy  sinew  backing,  but  the  original  gives  no 
suggestion  of  these  features. 


AN  EXPERIMENT  ON  BOW  STRINGS 

An  English  bowstring  made  of  sixty  strands  of  Irish  linen,  Bar- 
bour's number  12,  weighs  three-quarters  of  an  ounce.  The  diameter, 
when  well  waxed,  is  %  of  an  inch;  length,  5  feet,  8  inches.  Each 
strand  of  thread  has  a  tensile  strength  of  6  pounds,  or  the  entire 
string  has  a  breaking  point  of  360  pounds.  A  Negrito  string  made 
of  some  compact  vegetable  fiber,  6  feet  long,  x/g  of  an  inch  in  diameter, 
weighs  three-quarters  of  an  ounce. 

A  comparative  test  of  bowstrings  was  made  with  strands  of  linen, 
silk,  and  catgut.  Pieces  of  each  of  these  substances,  having  a  universal 
diameter  of  250  microns,  averaged  the  following  breaking  points : 

Linen  thread 6  pounds 

Silk   thread 41/2  pounds 

Catgut 4  pounds 

Cotton  thread 3y2  pounds 


s  Number  9340. 

9  A  note  attached  to  the  detail  drawing  is  as  follows :  ' '  Made  of  hickory.  This 
bow  was  taken  from  an  Indian  in  Ludbury,  Massachusetts,  in  the  year  1660  by 
William  Goodenough,  who  shot  the  Indian. ' ' 
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Combining  five  of  these  threads  into  one  string  gave  the  following 
breaking  points: 

Linen    30  pounds 

Silk  24  pounds 

Catgut 22  pounds 

Cotton  18  pounds 

Waxing  the  threads  did  not  increase  their  strength.  Its  use  seems 
to  be  to  keep  the  fibers  from  fraying ;  to  reduce  the  diameter,  thus 
cutting  down  air  friction,  and  to  protect  the  fibers  against  moisture. 

Catgut  soaked  in  water  loses  its  tensile  strength.  Catgut  of  course 
is  only  the  elastic  and  fibrous  tissues  from  the  submucous  coat  of 
sheep  intestines.  It  is  identical  with  the  sinew  of  tendons.  Sinew 
strings  do  not  hold  their  length  under  tension,  but  stretch  perceptibly, 
and  are  very  susceptible  to  moisture.  Cotton  stretches  under  strain, 
silk  deteriorates  when  dyed,  with  age,  and  when  exposed  to  sunlight. 
Linen  is  more  durable  than  silk,  and  never  stretches  after  once  put 
on  the  bow.  It  is  by  far  the  best  material  for  bow  strings.  Many 
substances  have  been  tried  to  size  or  stiffen  strings,  but  nothing  seems 
so  good  as  wax  having  a  small  proportion  of  resin. 

EXPERIMENTAL  DATA  ON  BOW  WOOD 

The  question — what  constitutes  the  best  material  for  bows? — has 
been  answered  in  an  empirical  way  by  the  usage  of  thousands  of  years. 
Of  all  known  woods,  yew  is  most  resilient  and  elastic.  Many  other 
woods,  such  as  hickory,  bamboo,  and  palma  brava,  will  stand  a  great 
deal  of  bending  without  breaking,  but  their  recoil  from  the  bent 
position  is  sluggish  and  weak.  Compared  with  yew  wood,  spring  steel 
is  slow  and  dead.  Experiments  have  long  ago  shown  that  metal  is 
not  fit  for  hand  bows,  and  even  on  the  crossbow  it  is  poor  material. 

In  the  use  of  yew  we  take  advantage  of  two  qualities  inherent  in 
its  structure.  The  red  or  heart  wood  is  resilient  and  has  a  great 
capacity  for  standing  compression  strain.  This  gives  the  desired 
recoil  from  the  bent  position.  The  white  sapwood  has  the  quality  of 
being  tough,  resistant  to  fracture,  and  of  great  ductile  strength.  Its 
position  on  the  back  of  the  bow  serves  as  a  buffer  against  which 
the  red  wood  can  pull,  and  prevents  fracture,  much  as  a  sinew  backing 
would  do.  The  backing  of  bows  with  the  fascia,  tendons,  or  hide  of 
animals  seems  to  have  been  an  almost  universal  custom  among  people 
using  coniferous  wood  of  the  temperate  or  arctic  zones. 
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The  famous  English  longbow,  from  all  the  evidence  we  have  at 
hand,  was  not  backed  but  was  made  long  for  the  very  purpose  of  avoid- 
ing backing.  Having  discovered  the  superior  shooting  qualities  of  the 
unbacked  yew,  the  English  attained  a  higher  proficiency  in  archery 
than  their  predecessors.  That  the  early  Saxons  and  Celts  did  use 
short  backed  bows  is  suggested  by  a  drawing  by  A.  Diirer10  in  which 
an  Irish  archer  is  shown  with  a  bow  not  over  4  feet  long,  having  re- 
curved ends.  The  arrows  in  the  picture  are  about  26  inches  long.  It 
is  practically  impossible  to  draw  any  strong  unbacked  bow  to  such  an 
arc  without  fracture.  The  inference,  therefore,  is  that  this  bow  is 
backed. 

Archers  in  the  past  have  ascribed  the  resiliency  of  their  bows  to 
the  white  or  sapwood  of  the  yew.  The  universal  custom  has  been  to 
place  this  sapwood  at  the  back  of  the  bow  and  have  it  constitute  about 
one-quarter  of  the  thickness.  The  grain  of  the  white  wood  as  well 
as  the  red  is  never  cut  in  the  process  of  bow  making  but  is  followed 
with  great  fidelity.  This  of  course  adds  to  its  strnegth.  To  test 
whether  the  white  wood  or  red  wood  of  yew  has  the  more  spring  the 
following  experiment  was  conducted : 

Three  sticks  of  well  seasoned  yew  (four  years)  were  cut  the  follow- 
ing dimensions :   %  by  %  by  14  inches : 

No.  1,  pure  white  sapwood. 

No.  2,  coarse  grained  yellow  yew,  16  lines  to  the  inch. 

No.  3,  fine  grained  red  yew,  35  lines  to  the  inch. 

These  were  set  in  a  vise  so  that  12  inches  projected.  To  these  ends  a 
spring  scale  was  successively  attached  and  the  wood  drawn  a  distance 
of  4  inches  from  the  perpedicular. 

No.  1  registered  8  pounds. 
No.  2  registered  11  pounds. 
No.  3  registered  14  pounds. 

The  fine  grained  red  yew  is  evidently  strongest.  The  breaking 
point  of  each  was  tested.  Number  1  was  drawn  12  inches  from  the 
straight  line  without  fracture.  In  fact,  it  was  capable  of  bending  at 
right  angles,  without  breaking.  Number  2  broke  at  6  inches.  Number 
3,  when  drawn  5  inches,  fractured.  The  white  sapwood  is  thus  shown 
to  be  more  elastic  than  brittle.    The  red  wood  is  brash  and  strong. 


io  Badminton,  p.  142. 
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To  test  the  shooting  qualities  of  the  white  and  red  yew,  two 
miniature  bows  were  constructed,  each  22  inches  long  and  of  the  same 
diameters  throughout. 

No.  1,  white  sapwood.    When  drawn  8  inches,  it  pulled  8  pounds. 
No.  2,  red  yew  from  the  same  log.  When  drawn  8  inches,  it  pulled 
10  pounds. 

Shooting  a  10-inch  arrow,  weight  %  of  an  ounce,  drawing  each  shot 
only  8  inches: 

No.  1  shot  a  maximum  flight  of  43  yards. 
No.  2  shot  a  maximum  flight  of  63  yards. 

To  test  them,  under  conditions  of  equal  weight,  number  2  was  reduced 
by  shaving  its  limbs  until  it  pulled  8  pounds,  its  outer  limbs  being 
given  a  quicker  cast  thereby.  Shooting  the  same  arrow,  it  now  made  a 
maximum  cast  of  66  yards,  demonstrating  the  superior  casting  quality 
of  the  red  wood  over  the  white  when  drawing  the  same  weight. 

Mr.  Will  Thompson,  the  well-known  American  archer,  at  one  time 
had  a  bow  constructed  of  several  lamina  of  white  sapwood  glued  to- 
gether. He  hoped  by  this  means  to  obtain  a  bow  of  unusual  cast.  It 
is  reported  to  me  by  W.  J.  Compton,  who  saw  and  shot  this  bow  in 
the  workshop  of  Barnes,  the  Oregon  bow  maker,  that  it  was  a  complete 
failure  as  a  bow  and  had  a  dull,  weak  cast. 

To  test  the  influence  of  backing  on  the  shooting  quality  of  a  bow, 
the  small  miniature  of  red  yew  was  heavily  backed  with  catgut  strands 
and  very  thin  rawhide,  set  with  glue.  Before  backing,  the  bow  pulled 
8  pounds  and  shot  66  yards.  After  backing,  the  bow  pulled  10  pounds 
and  shot  63  yards.  It  therefore  appears  that  the  backing  does  not 
add  to  the  cast  of  a  bow  but  probably  only  prevents  it  from  being 
broken  when  overdrawn.  As  a  test,  an  arrow  was  drawn  10  inches 
on  it  and  under  these  circumstances  it  shot  85  yards.  When  drawn  12 
inches  it  fractured  straight  across  the  handle. 
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ARROWS 

PENETRATION  OF  ARROWS 

The  question  of  the  penetrating  effect  of  arrows  shot  from  the  bows 
of  aboriginal  peoples  and  ancient  archers  has  caused  considerable 
speculation.  We  all  have  heard  of  the  wonderful  deeds  of  past  heroes 
with  the  bow,  but  very  few  accurate  data  are  extant.  A  few  of  the 
statements  of  historians  are  as  follows : 

Giraldus  Cambrensis,  writing  in  the  twelfth  century,  relates  that  a 
Welsh  archer,  shooting  at  two  men  who  were  fleeing  toward  a  tower 
for  refuge,  missed  his  mark,  and  that  two  arrows  penetrated  right 
through  the  oak  gate,  which  was  almost  a  palm  in  thickness.11 

In  the  journal  of  King  Edward  VI12  occurs  the  following  entry: 

May  14th,  1550.  There  mustered  before  me  a  hundred  archers, 
two  arrows  apiece,  all  of  the  guard ;  afterwards  shot  together,  and 
they  shot  at  an  inch  Board,  which  some  pierced  quite,  and  stuck  on 
the  outer  board ;  divers  pierced  it  quite  through  with  the  Heads  of  their 
arrows,  the  boards  being  very  well  seasoned  timber. 

Hansard13  quotes  some  Spanish  historian,  probably  DeLery,  to  the 
effect  that  one  of  the  early  explorers  in  Florida,  wishing  to  test  the 
power  of  the  native  archery,  offered  a  young  Indian  captive  his  liberty 
if  he  could  shoot  an  arrow  through  a  coat  of  mail.  The  garment  was 
hung  on  a  wicker  basket  and  the  Indian,  standing  150  paces  distant, 
shot  a  flint-headed  reed  clean  through  the  armor.  A  second  coat  of 
mail  was  placed  over  the  first,  and  the  Indian  shot  an  arrow  with 
great  force  through  both.  After  this  the  Spaniards  held  their  armor 
in  contempt,  and  devised  a  protection  of  felt  or  padded  cloth  which 
shielded  them  and  their  horses  much  better  than  chain  or  steel 
corselets. 

C.  J.  Longman,  the  modern  English  archer,  conducted  a  few  experi- 
ments with  the  following  results :  An  English  target  arrow,  %  6  of  an 
inch  in  diameter,  weighing  one  ounce,  made  of  pine,  footed  with  beef- 
wood  and  tipped  with  a  conical  steel  pile  an  inch  long,  shot  from  a 
65-pound  bow  at  7  yards,  penetrated  an  oak  board  one  inch  in  thick- 
ness so  that  its  point  projected  through  the  wood,  or  a  total  depth  of 
2  inches. 


11  "Itinerarium  Cambriar"  quoted  in  Badminton,  p.  430. 

12  Badminton,  p.  431. 
is  P.  22. 
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A  similar  shaft,  armed  with  a  long  spear-shaped  steel  point,  5% 
inches  in  length,  %  of  an  inch  wide,  weighing  1%  ounces,  shot  from  a 
65-pound  bow,  penetrated  4%  pads  or  140  sheets  of  Pettit's  field  gun 
penetration  pads.  Each  pad  consists  of  45  sheets  of  heavy  brown 
paper.  A  good  penetration  for  a  14-gauge  shotgun  charged  with 
powder  and  shot  is  35  sheets.14 


VELOCITY  OF  ARROWS 

In  trying  to  standardize  the  factors  which  enter  into  the  problem 
of  the  velocity  of  arrows,  I  first  determined  a  standard  velocity  by 
shooting  100  yards,  on  a  calm  day,  and  timing  the  flight  with  a  stop 
watch. 

Ishi,  shooting  his  45-pound  bow  with  a  1-ounee  hunting  arrow, 
required  an  elevation  of  30°,  and  the  time  required  for  the  flight  is  3 
seconds.  Mr.  Arthur  Young,  shooting  a  50-pound  bow  with  a  345 
grain  English  target  arrow,  requires  an  elevation  of  15°  and  2%  sec- 
onds of  time.  Mr.  W.  J.  Compton,  shooting  a  65-pound  bow  with  a  345- 
grain  flight  arrow,  requires  8°  elevation  and  2%  seconds  of  time,  or  a 
velocity  of  125  feet  per  second.  Mr.  Compton,  shooting  a  50-pound 
bow  with  an  English  target  arrow,  at  40  yards,  requires  approximately 
one  second,  or  a  velocity  of  120  feet  per  second.  This  latter  figure 
seems  to  be  a  fair  average  of  an  arrow 's  velocity.  Shooting  a  75-pound 
bow  with  a  310-grain  flight  arrow  at  45  yards,  the  time  is  approxi- 
mately one  second,  or  135  feet  per  second. 


STRIKING  FORCE  OF  ARROWS 

In  attempting  to  determine  the  striking  force  of  an  arrow  I  utilized 
one  of  the  measures  employed  by  riflemen  in  estimating  the  penetra- 
tion of  bullets,  and  used  as  a  target  a  large  cake  of  paraffin  2X12X24 
inches,  with  a  melting  point  of  54°  C.  To  determine  the  striking  force 
of  an  arrow,  I  discharged  at  this  target  arrows  of  various  diame- 
ters, weights,  and  points,  and  the  distance  which  they  penetrated  was 
measured  from  the  extreme  point  to  the  face  of  the  paraffin  slab.  This 
method  was  used,  first,  to  ascertain  the  striking  force;  secondly,  the 
penetration  under  varying  conditions,  such  as  weight,  shape  of  head, 
size  of  feathers. 


"  Badminton,  p.  432. 
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To  establish  a  control,  a  birch  dowel  3  inches  long  and  %G  of  an 
inch  in  diameter  was  loosely  set  in  a  hole  through  a  board  and  held 
perpendicular  on  the  face  of  this  slab  of  parraffin.  A  10-pound  weight 
was  dropped  on  this  blunt  dowel,  from  distances  of  1,  2,  and  3  feet. 
A  fall  of  1  foot  drove  the  blunt  pin  y2  inch  deep  in  the  paraffin.  A 
drop  of  2  feet  drove  it  1  inch  deep,  and  a  drop  of  3  feet  drove  it  iy2 
inches. 

The  foregoing  and  all  the  following  experiments  were  conducted  at 
room  temperature  of  about  30°  C.  It  may  therefore  be  assumed  roughly 
that  a  blow  which  drives  a  %g  inch  blunt  shaft  1  inch  into  parraffin 
under  these  conditions  has  a  striking  force  of  20  foot  pounds,  or 
approximately  10  pounds  for  every  y2  inch  penetration. 

To  measure  the  striking  force  of  a  50-pound  bow,  an  arrow  made  of 
a  %e  inch  dowel,  having  a  similar  blunt  head,  and  weighing  one  ounce, 
was  shot  at  this  paraffin  block  at  a  distance  of  10  feet.  It  penetrated 
just  1  inch,  or  had  a  striking  force  of  20  foot  pounds. 

A  75-pound  bow,  shooting  the  same  arrow  from  10  feet,  drove  it  in 
114  inches,  or  approximately  25  foot  pounds. 

This  measurement  may  be  taken  as  the  maximum  striking  force  of 
an  arrow  from  the  average  English  longbow,  or  the  arrow  of  many 
Indian  hunting  bows.  It  is,  of  course,  insignificant  when  compared 
with  the  striking  force  of  a  high  powered  rifle  bullet,  that  is,  2445 
foot  pounds  and  2700  foot  seconds  of  the  U.  S.  Springfield  rifle ;  and 
yet,  as  we  shall  see  later  on,  the  damage  done  by  an  arrow  may  be 
quite  as  fatal  as  that  done  by  a  bullet. 

To  test  whether  a  heavy  missile  strikes  a  greater  blow  than  a  light 
one,  an  arrow  weighing  iy2  ounces,  having  a  diameter  of  3/16  inch, 
blunt  at  the  end,  was  shot  from  a  50-pound  bow.  It  penetrated  1% 
inches  in  the  paraffin,  or  had  a  striking  force  of  22y2  foot  pounds. 
Increased  weight  of  missile  evidently  results  in  increased  penetration. 
This  statement  probably  holds  good  only  up  to  certain  limits,  which 
it  is  not  necessary  to  define  at  present. 

A  similar  arrow  weighing  iy2  ounces,  having  a  blunt  end  %  inch 
in  diameter,  shot  from  a  50-pound  bow,  penetrated  the  paraffin  only 
%  of  an  inch. 
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CHAEACTEEISTIC  FEATUBES  OF  AEEOWS 

Having  the  measurements  of  the  striking  force  of  an  arrow,  it  next 
is  of  interest  to  learn  what  type  of  arrow  will  best  penetrate  solid 
matter — which  type  will  do  most  damage  as  a  weapon  of  destruction. 
The  features  of  an  arrow  that  figure  in  this  respect  are  its  weight,  its 
feather,  and  its  point.  The  weight  lies  in  the  length,  diameter  of  the 
shaft,  and  the  specific  gravity  of  the  wood.  Experience  has  shown 
that  the  best  arrow  shafts  are  about  a  yard  or  less  in  length  and  from 
%6  to  V2  incn  in  diameter.  They  must  be  thick  enough  to  be  rigid. 
Many  different  woods  have  been  used  in  their  construction.  Practically 
all  Indian  shafts  of  the  better  sort  are  universally  %6  in  diameter  or 
less,  while  some  of  the  rougher  and  more  formidable  of  the  war  or 
heavy  hunting  arrows  approximate  V2  inch.  Yaqui  arrows  are  of  this 
diameter ;  so  are  Chinese  and  old  English  war  arrows.  Still,  this 
amount  of  wood  seldom  weighs  more  than  two  ounces  and  generally 
less. 


EXPEEIMENTS  IN  EIGIDITY  OF  AEEOWS 

To  furnish  data  on  this  subject,  the  following  arrows  loaned  by 
Joseph  Jessop  were  measured  and  tested  as  to  rigidity : 


Name 

Length 
over  all 

Weight 

Maximum 
diameter 

Rigidity  test: 
pounds  pressure  upon 

nock  necessary  to 

spring  arrow  l/i  inch 

out  of  line 

Apache 

25  inches 
32  inches 
29  inches 
24  inches 
24  inches 
20  inches 
24  inches 

320  grams 
320  grams 
255  grams 
315  grams 
320  grams 
310  grams 
300  grams 

J4  inch 

34  inch 

34  inch 

11/32  inch 

11/32  inch 

5/16  inch 

5/16  inch 

5  pounds 

Osage      

5  pounds 

5  pounds 

Cheyene  

15  pounds 

Blackfoot 

Sioux         

16  pounds 
16  pounds 

Tomawata 

10  pounds 

Rigidity  is  an  essential  feature  of  an  arrow  for  the  reason  that  the 
force  of  the  bowstring  exerted  upon  the  nock  must  be  transmitted 
along  its  axis  in  a  direct  line,  without  lateral  dispersion,  if  the  missile 
is  to  obtain  maximum  momentum. 

Aboriginal  shafts  are  universally  small  straight  limbs  of  shrubs,  or 
reeds,  having  a  concentric  laminated  cross-section,  which  is  well  calcu- 
lated to  stand  longitudinal  pressure  and  remain  rigid.  The  woods 
that  were   recognizable  were:   dogwood    (Cornus  Nuttallii)  ;   hazel; 
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serviceberry  (Amelanchier  alnifolia)  ;  arrow  wood  (Pluchea  sericea). 
Seldom  if  ever  is  any  attempt  made  to  employ  split  timber  in  their 
manufacture.  The  better  developed  methods  of  arrow  making,  how- 
ever, make  use  of  split  timber,  which  is  later  planed  and  turned  into 
cylindrical  shafts.  A  test  of  the  rigidity  of  this  type  of  arrow  shaft 
resulted  as  follows : 


Wood 


Willow 

Red  pine 

English  red  deal 

Douglas  fir 

Birch,  white 

Bamboo 

Ash 

Red  hickory  (Thompson  hunting 

arrow) 

Maple 

Mahogany  (Manila) 

Hickory  (McChesney  hunting 

arrow) 

Birch 

Douglas  fir 

Birch,  well  seasoned 

Hickory,  fine  red  grained 


Length 


28  inches 
28  inches 
28  inches 
28  inches 
28  inches 
28  inches 
28  inches 

28  inches 
28  inches 
28  inches 

28  inches 
28  inches 
28  inches 
28  inches 
28  inches 


Diameter 

5/16 

inch 

5/16 

inch 

5/16 

inch 

5/16 

inch 

5/16 

inch 

5/16 

inch 

5/16 

inch 

11/32 

inch 

11/32 

inch 

3/8 

inch 

3/8 

inch 

3/8 

inch 

3/8 

inch 

3/8 

inch 

3/8 

inch 

Pressure  necessary  to 
spring  shaft  l/i  inch 
out  of  straight  line 


10  pounds 
12  pounds 
14  pounds 

14  pounds 

15  pounds 

16  pounds 
16  pounds 

15  pounds 
18  pounds 
24  pounds 

30  pounds 
30  pounds 
32  pounds 
35  pounds 
40  pounds 


ARROW  FEATHERS 

The  American  Indian  used  a  variety  of  feathers  on  his  arrows. 
Those  preferred  seem  to  be  eagle,  hawk,  buzzard,  goose,  heron,  nicker, 
woodpecker.  The  Japanese  and  Chinese  employ  a  fine  grade  of  feather, 
apparently  a  fish  hawk,  also  a  goose  and  pheasant.  The  arrows  of 
South  America  have  gaily  colored  feathers  of  parrots. 

Methods  of  feathering. — Practically  all  arrows  have  three  feathers. 
The  popular  opinion  of  the  uninitiated  is  that  they  have  but  two 
because  the  older  illustrations  showed  only  this  number.  It  may  be 
stated  that  the  only  good  arrows  that  have  two  feathers  are  on  weather 
vanes. 

The  ancient  Saxons  seem  to  have  used  four  feathers,  according  to 
the  findings  in  the  Nydam  Galleys.15    These  were  bound  to  the  shaft 


is  Archers'  Register  for  1912,  p.  241. 
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with  linen  thread  saturated  with  pitch,  a  method  calculated  to  stand 
water.  Ancient  flight  arrows  not  infrequently  had  many  feathers 
attached  to  them,  apparently  in  the  vain  belief  that  a  feather  lightens 
an  arrow,  while  in  fact  it  only  adds  friction  to  one  end. 

This  process  of  binding  the  entire  length  of  the  feather  by  a  spiral 
thread  is  well  illustrated  in  the  picture  of  the  English  archer  shown 
in  plate  45.  Here  the  thread  not  only  binds  the  extremeties  of  the 
feather  but  runs  up  the  shaft  between  the  barbs  and  binds  the  stem 
fast  to  the  shaft.  Silk,  saturated  with  verdigris,  seems  to  have  been 
the  popular  material  for  this  purpose. 

American  Indians  use  sinew,  which  has  a  glue  content,  to  bind 
their  feathers,  but  no  attempt  is  made  to  glue  the  rib  of  the  feather  to 
the  shaft.  This  unstable  condition  of  the  feather  permits  of  greater 
irregularity  in  flight. 

Experience  has  shown  also  that  the  stripped  feather,  or  that  whose 
rib  is  scraped  very  thin,  is  not  so  good  as  that  which  has  been  carefully 
cut  with  a  knife.  The  latter  stands  up  straighter  and  endures  the 
rough  usage. 

Kiowa  arrows  (pi.  55,  figs.  1,  2,  3)  are  typical  game  or  war-arrows. 
It  was  not  a  universal  custom  among  Indians  to  have  the  heads  of  the 
big  game  arrows  lance-shaped  with  the  idea  that  they  could  be  drawn 
out  better.  A  barbed  head  can  be  forced  through  in  the  process  of 
extracting  it.  These  Kiowa  arrows  when  shot  fly  very  poorly  after 
twenty-five  yards,  which  may  be  assumed  to  have  been  their  hunting 
distance. 

The  feathers,  of  course,  are  simply  for  air  friction,  to  keep  the 
rear  end  of  the  shaft  in  the  line  of  progress  of  the  point,  and  to  give 
rotation  or  stability  to  the  arrow  while  in  flight.  This  is  invariably 
accomplished  by  placing  three  feathers  from  the  same  wing  on  an 
arrow.  Their  warped  contours  act  as  revolving  planes  and  establish 
an  axial  rotation.  Some  aboriginal  arrows  have  a  spiral  arrangement 
of  feathers  to  assist  this  motion.  But  this  is  an  unnecessary  exaggera- 
tion and  retards  the  velocity  and  striking  force  of  the  arrow,  as  is 
shown  in  the  following  experiment. 

Experiment  in  feather  friction. — A  436-grain  target  arrow  with 
the  regulation  feathering  2y2  inches  long  cut  in  a  parabolic  curve  y2 
inch  high,  has  a  friction  area  of  approximately  1  square  inch  to  each 
feather,  or  three  feathers  on  an  arrow  present  a  friction  surface  of  3 
square  inches.  The  diameter  of  the  shaft  is  %6  of  an  inch,  and  the 
head  or  pile  is  shown  in  plate  54,  fig.  2,  and  plate  57,  fig.  4.     This 
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typical  English  target  arrow,  shot  from  a  50-pound  bow  at  the  paraffin 
block,  penetrated  the  following  distances : 

At  10  yards,  penetration 1  %6  inches 

At  20  yards,  penetration 1  %6  inches 

At  30  yards,  penetration 1         inch 

At  40  yards,  penetration 1%6  inch 

At  50  yards,  penetration 14/1Q  inch 

The  same  shaft  feathered  with  heavy  feathers  1  inch  wide  and  3 
inches  long,  giving  a  total  area  of  9  square  inches,  shot  at  the  paraffin 
block  with  the  same  bow,  are  the  following  penetration : 

10  yards,  penetration 15/\$  inch 

20  yards,  penetration 1zAq  inch 

30  yards,  penetration ^ginch 

40  yards,  penetration %6inch 

50  yards,  penetration %6  inch 

The  loss  of  penetration  evidently  amounts  to  almost  fifty  per  cent 
and  is  due  to  the  increased  air  friction  with  diminished  velocity. 

These  feathers  had  a  perceptible  spiral  arrangement,  and  visibly 
slowed  the  flight  of  the  arrow  to  a  speed  of  approximately  110  feet 
per  second.  Such  arrows  are  useful  for  killing  small  game  at  short 
distances,  because  they  are  very  accurate  in  their  flight  and  soon  lose 
their  speed  after  striking  the  ground,  grass,  or  brush,  owing  to  the 
friction  presented  to  the  air.  Maurice  Thompson  has  named  this  type 
of  arrow  (pi.  56,  fig.  10)  a  "fluflu"  because  a  Florida  Indian  friend 
had  a  favorite  arrow  of  this  sort  which  made  this  characteristic  sound 
during  flight.16 

The  speed  of  rotation  given  an  arrow  varies  according  to  the  size 
and  concavity  of  the  feathers.  It  is  more  rapid  in  target  arrows  than 
in  heavy  shafts,  for  heavy  heads  require  more  feather  surface  to  turn 
them  than  do  cylindrical  points. 

It  is  obvious  that  to  deliver  the  greatest  blow  the  arrow  should 
strike  with  its  long  axis  in  the  line  of  direct  motion.  An  arrow 
wavering  or  tumbling  from  improper  feathering  loses  in  velocity  and 
striking  force.  An  arrow  should  have  air  resistance  in  proper  pro- 
portion to  its  weight.    Excessive  resistance  means  loss  of  striking  force. 


16  Witchery  of  Archery. 
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EXPERIMENT  IN  ARROW  ROTATION 

To  ascertain  the  rate  of  arrow  rotation  in  flight,  the  following 
experiment  was  performed. 

Two  arrows  having  similar  feathering  were  joined  by  a  yard  of 
coarse  silk  thread,  so  arranged  that  the  revolution  of  one  took  up 
the  slack  of  the  thread  paid  off  by  the  revolution  of  the  second.  They 
were  shot  at  a  sand  bank  simultaneously  from  the  same  bow,  one 
above  the  other,  by  which  means  it  could  be  determined  how  many 
revolutions  each  arrow  performed. 

From  a  50-pound  bow  with  English  target  arrows  three  revolutions 
were  made  in  10  yards  and  six  revolutions  in  20  yards.  Some  arrows 
failed  to  make  this  number  and  registered  only  3y2  revolutions  to  20 
yards. 

For  two  of  Ishi's  hunting  arrows,  the  highest  average  at  20  yards 
was  41/2  revolutions  from  a  50-pound  bow.  My  own  heavily  feathered 
hunting  arrows  from  the  same  bow  at  20  yards  averaged  4  revolutions. 

It  may  therefore  be  stated  that  an  English  target  arrow  shot  from 
a  50-pound  bow  traveling  at  a  rate  of  120  feet  per  second,  revolves 
at  a  rate  of  once  every  3y2  yards,  or  approximately  12  times  per  sec- 
ond. It  was  very  apparent  in  conducting  this  test,  and  in  shooting  in 
general,  that  some  individual  arrows,  due  to  peculiarities  or  fault  of 
feathering,  do  not  rotate  thus  rapidly  nor  evenly,  and  some  not  at  all. 

In  testing  many  aboriginal  arrows,  the  irregularity  of  their  rotation 
and  flight  is  a  striking  expose  of  the  crudity  of  their  construction. 
Arrows  having  feathers  all  from  one  wing  of  the  bird  and  properly 
placed  on  the  shaft  always  rotate  toward  the  convex  side  of  the 
feathers.  A  single  feather  from  the  opposite  wing  may  prevent  this 
rotation. 

DIFFERENT  ARROWHEADS  AND  THEIR  PENETRATION 

The  character  of  the  head  on  an  arrow  must  also  influence  its 
penetration.  For  tests  from  this  standpoint,  a  series  of  arrows  with 
different  shaped  heads  was  employed.  These  are  shown  in  plate  57, 
and  may  be  described  as  follows: 

No.  1,  a  28-inch  arrow,  %(!  of  an  inch  in  diameter,  made  of  ash; 
weight,  1  ounce ;  feathered  with  standard  hunting  type  of  feathers ; 
blunt  point ;  used  principally  in  the  paraffin  penetration  test. 
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No.  2,  a  blunt  hunting  arrow,  %  of  an  inch  in  diameter,  28  inches 
in  length;  a  iy±  inch  round  headed  screw  for  point;  bound  with 
soldered  iron  wire.  A  very  useful  and  durable  arrow  for  killing 
small  game. 

No.  3,  a  blunt  hunting  arrow,  28  inches  long;  %  inch  in  diame- 
ter, hickory ;  weight,  1%  ounces ;  feathered  heavily  with  balloon- 
shaped  feathers ;  empty  38  calibre  pistol  shell  for  pile. 

No.  4,  a  standard  English  target  arrow;  %6  inch  diameter;  snake- 
wood  footing  spliced  on  end ;  stele  of  red  pine ;  small  balloon  target 
feathers;  weight,  5  shillings,  or  approximately  436  grains. 

No.  5,  target  or  roving  arrow.     Birch  dowel,  %6  inch  diameter; 

28  inches  long;  aluminum  nock;  small  balloon  feathers;  weight,  1 
ounce;  conical  point,  made  of  a  U.  S.  army  Springfield  30  caliber 
bullet  jacket. 

No.  6,  small  bodkin  hunting  arrow ;  %  6  inch  diameter ;  birch  dowel ; 

29  inches  long,  shaft  feathered  by  Tshi  in  typical  shape ;  weight, 
114  ounces ;  point  made  of  tapered  square  spike  set  in  a  piece  of  brass 
tubing.     Is  copy  of  small  Greek  bodkin. 

No.  7,  heavy  bodkin  point ;  shaft  has  %  inch  diameter ;  28  inches 
long ;  heavy  hunting  type  of  feathers ;  point  is  a  very  heavy  tempered 
steel  reamer  set  in  steel  tubing  of  %  inch  diameter  by  a  shank  and 
rivet.  This  is  almost  an  exact  copy  of  the  old  English  war  bodkin 
point  taken  from  the  drawings  made  by  Hastings.17  The  entire  weight 
of  this  arrow  is  2y2  ounces,  and  it  represents  the  most  formidable 
missile  in  the  group  under  consideration.  The  bodkin  point  was 
devised  to  penetrate  steel  armor,  and  in  England  it  supplanted  the 
broadhead  after  protective  devices  came  into  general  use.  Such  a 
heavy  shaft  can  be  shot  only  from  the  most  powerful  bows. 

Nos.  8  and  9,  Ishi  arrows ;  birch  shafts  %<;  inch  diameter ;  30  inches 
long;  feathered  hunting  style.  The  points  are  flaked  obsidian  1% 
inches  long  and  %  inch  wide,  set  in  resin  and  bound  with  sinew.  Their 
weight  is  420  grains. 

No.  10,  spear-pointed  war  arrow.  Shaft  of  %  inch  birch ;  28  inches 
long;  heavy  hunting  feathers;  point  of  heavy  lance-shaped  steel,  2 
inches  long,  %  inch  wide,  Vy%  inch  thick,  set  in  a  heavy  brass  tubing 
for  a  socket,  with  solder.  It  is  built  on  the  lines  of  Greek  and  Japanese 
war  arrows.    "Weight,  2  ounces. 


"  The  British  Archer. 
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No.  11,  blunt  barbed  arrow ;  called  a  squirrel  arrow ;  %  inch  birch 
shaft;  28  inches  long;  hunting  feathers;  weight,  V/2  ounces;  point  a 
blunt  lance  shape  with  short  barbs.  An  instrument  useful  in  shooting 
rabbits,  squirrels,  and  game  that  tend  to  carry  off  a  shaft.  The  barbs 
hold  the  quarry  until  the  hunter  secures  it. 

No.  12,  an  Ishi  steel  head.  In  all  respects  the  same  as  Nos.  8  and 
9,  only  having  a  steel  head  of  his  modern  adaptation,  1%  inches  long 
by  %  inch  wide ;  bound  on  the  shaft  with  sinew.    Weight,  1  ounce. 

Nos.  13  and  14,  deer  arrows,  or  heavy  hunting  shafts  of  my  make, 
of  %  inch  birch,  28  inches  long ;  hunting  feathers ;  steel  heads  barbed ; 
1%  to  3  inches  long ;  by  1  to  l1/^  inches  wide ;  riveted  and  soldered  in 
a  shaft  of  steel  tubing.  They  are  a  counterpart  of  the  English  broad- 
head;  weight,  l1/^  ounces.  The  head  alone  weighs  as  much  as  half 
an  ounce. 

No.  15,  a  replica  of  the  English  war  arrow  shown  in  an  old  painting 
(pi.  45)  in  the  Museum  of  Anthropology,  San  Francisco.  The  subject 
is  probably  St.  Sebastian,  painted  in  Italy  about  the  fifteenth  century. 
It  represents  an  English  crusader  with  his  longbow  and  broad-headed 
arrow.  Taking  comparative  measurements  of  the  picture  with  the 
assumption  that  this  archer  shot  a  6-foot  bow,  the  dimensions  of  this 
arrow  are  as.  follows :  Length  of  shaft,  35  inches ;  diameter,  y2  inch ; 
length  of  head,  3%  inches;  breadth,  2y2  inches;  length  of  feathers,  9 
inches;  height,  1%  inches.  The  weight  of  the  copy  is  3  ounces,  and  it 
probably  represents  the  famous  English  broad  head,  a  yard  long.  The 
weight  of  the  head  alone  is  a  trifle  over  one  ounce.  It  seems  likely 
that  such  miniature  javelins  actually  were  shot  by  exceedingly  long- 
armed  and  strong  men,  but  as  a  rule  three-quarters  of  the  standard 
(as  referred  to  in  the  Fifth  Act  of  Edward  IV,  chapter  4,  as  follows) 
was  the  average  arrow  of  the  times: 

Every  Englishman,  and  Irishman  dwelling  with  Englishmen,  and 
speaking  English,  being  between  sixteen  and  sixty  years  of  age,  is 
commanded  to  provide  himself  with  an  English  bow  of  his  own  length, 
and  one  fist  mele  at  least,  between  the  nocks,  with  twelve  shafts  of 
the  length  of  three  quarters  of  the  Standard.18 

No  doubt  many  men  tried  to  shoot  arrows  far  too  long  for  them, 
even  as  Ishi  made  great  heavy  shafts  for  show  and  war  purposes  that 
he  could  not  properly  discharge  from  any  bow  he  ever  shot.  It  was 
probably  considered  a  sign  of  prowess  to  shoot  a  long  shaft.  This 
English  war  arrow  is  too  heavy  and  cumbersome  to  shoot  from  any 


18  Quoted  by  Hansard  on  Archery,  p.  379. 
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bow  I  can  command.  Even  with  an  85-pound  bow,  its  flight  is  only 
112  yards.  The  bow  in  the  picture  does  not  pull  over  75  pounds,  and 
being  apparently  not  over  6  feet  long,  it  is  incapable  of  having  a 
36-inch  arrow  drawn  to  the  head  without  breaking. 

"Waring,  the  old  English  bowyer  of  the  eighteenth  century,  speaking 
of  a  28-inch  arrow,  said,  ' '  A  bow  full  drawn  is  seven-eighths  broken. ' ' 
The  English  target  bow  of  today  invariably  will  fracture  if  drawn 
30  inches.  And  it  is  true  that  yew,  the  most  resilient  and  elastic  wood 
in  the  world,  will  not  stand  an  arc  greater  than  120  degrees,  and  usually 
is  not  drawn  more  than  105  degrees.  To  draw  a  yard  shaft  on  a  strong 
6-foot  bow  would  require  an  arc  of  180  degrees.  This  is  impossible 
without  sinew  backing,  which  the  English  did  not  use.  Bows  6  feet, 
6  inches,  however,  can  stand  the  strain. 

These  arrows  shot  from  a  50-pound  bow  at  10  yards,  each  one  being 
draAvn  28  inches  and  released  with  equal  technique,  penetrated  the 
paraffin  block  as  follows: 

No.  1,  blunt  point,  penetrated  1  inch. 
No.  4,  target  point,  penetrated  1%  inches. 
No.  5,  conical  point,  penetrated  1%  inches. 
No.  6,  small  bodkin,  penetrated  2  inches. 
No.  12,  Ishi  steel  point,  penetrated  21/4  inches. 

The  heavier  arrows  shot  from  a  75-pound  bow  at  10  yards  pene- 
trated the  paraffin  as  follows : 

No.    1,  blunt _ 114  inches 

No.    2,  heavy  blunt 1%  inches 

No.    3,  blunt  point 1%6  inches 

No.    5,  conical  point - 2*4  inches 

No.    7,  heavy  bodkin 4       inches 

No.  10,  spear  point  3%  inches 

No.  11,  squirrel  point  - 1%  inches 

No.  12,  Ishi  steel  head 2*4  inches 

No.  13,  deer  arrow 2y2  inches 

In  order  to  test  their  penetration  in  wood,  I  shot  at  a  %  inch  fir 
board,  green  and  very  hard,  using  a  75-pound  bow,  10  yards  distant. 
No.  3  drove  its  point  halfway  through  the  board  and  split  out  a  large 
segment  of  wood.  No.  7,  the  large  bodkin  point,  repeatedly  split  the 
12  by  24  inch  plank,  and  on  being  shot  at  similar  boards  of  greater 
length,  its  point  went  3  inches  through,  measured  from  the  proximal 
face  of  the  board.  Shot  into  a  pine  block,  it  penetrated  2  inches ;  into 
a  eucalyptus  tree,  it  penetrated  3  inches,  including  the  thin  bark. 


368  University  of  California  Publications  in  Am.  Arch,  and  Ethn.       [Vol.  13 

No.  10,  spearhead,  entered  parallel  with  the  grain  and  penetrated 
3y$  inches  (see  pi.  59,  fig.  3). 

No.  13,  deer  arrow,  entering  crosswise  with  the  grain,  penetrated 
I14  inches  (see  pi.  59,  fig.  2). 

No.  3,  a  blunt  point,  shot  against  a  piece  of  dry  seasoned  redwood 
(Sequoia  sempervirens)  7/8  inch  thick,  penetrated  completely  through 
and  stuck  out  a  foot  beyond.  A  segment  was  fractured  from  the  rear 
surface  of  the  board  at  the  point  of  exit   (see  pi.  59,  fig.l). 

In  no  instance  did  an  arrow  penetrate,  head,  shaft,  and  feathers, 
through  an  inch  board.  Where  half -inch  pine  was  shot  at,  the  heavy 
blunt  arrow  and  the  bodkin  point  both  pierced  the  wood  going  com- 
pletely through ;  the  broadhead  offers  too  much  friction  to  do  this. 


COMPARATIVE  PENETEATION  OF  STEEL  AND  OBSIDIAN  HEADS 

To  ascertain  which  type  of  arrow  is  most  effective  in  entering 
animal  tissue,  I  constructed  a  box  12  by  12  inches  square  and  4  inches 
deep,  having  open  sides.  On  these  sides  I  tacked  tanned  deer  hide, 
hair  side  out.  The  interior  of  this  box  was  filled  with  a  bovine  liver. 
Thus  we  had  a  structure  simulating  an  animal's  flank,  hair,  and  skin 
externally,  with  homogenous  dense  tissue  internally,  which  could  be 
utilized  to  measure  the  comparative  penetration  of  arrows  with  some 
degree  of  accuracy.  Shooting  a  35-pound  bow  at  a  distance  of  10 
yards,  the  selected  arrows  penetrated  as  follows   (pi.  57)  : 

Nos.  1,  2,  3,  and  4  did  not  penetrate  the  first  hide,  but  bounced  off. 

No.  5,  conical  point,  entered  4  inches,  or  to  the  second  hide. 

No.  6,  small  bodkin,  penetrated  12  inches. 

No.  8,  obsidian  point,  penetrated  28  inches. 

No.  9,  a  trifle  broader  obsidian  point,  penetrated  30  inches.  This 
experiment  was  repeated  with  the  same  result. 

An  obsidian  point  similar  to  No.  8,  penetrated  first  hide  and  4 
inches  of  liver,  and  broke  on  the  second  hide,  abruptly  stopping  with  4 
inches  penetrated. 

No.  11,  squirrel,  penetrated  4  inches. 

No.  12,  Ishi  steelhead,  2  trials,  21  inches  and  18  inches. 

No.  00,  Ishi  steelhead,  similar  to  above,  but  made  extra  sharp  by 
filing,  penetrated  22  inches. 

No.  13,  deer  arrow,  penetrated  14  inches. 
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Kepeating  the  experiment  with  a  50-pound  bow  at  10  yards,  the 
results  were  as  follows: 

No.    2,  blunt,  rebounds. 

No.    4,  target  point,  rebounds. 

No.    5,  conical  point,  enters  4  inches. 

No.    6,  small  bodkin,  enters  25  inches. 

No.    9,  Ishi  obsidian,  goes  completely  through. 

No.  11,  squirrel,  enters  4  inches. 

Nos.  13  and  14,  deer  arrows,  go  completely  through. 

No.  15,  English  war  arrow,  goes  completely  through. 

A  75-pound  bow  shoots  the  heavy  bodkin,  the  deer  arrows,  and  the 
English  war  arrow  completely  through. 

From  this  experiment  it  is  apparent  that  blunt  arrows  will  not 
penetrate  a  yielding  elastic  body  of  this  sort,  though  we  know  from 
experience  in  hunting  that  they  do  pass  through  small  animals,  such 
as  the  squirrel,  rabbit,  and  fox,  passing  through  either  the  abdomen  or 
chest.  Here,  of  course,  the  bony  skeleton  stiffens  the  yielding  tissues 
and  favors  a  puncture.  It  is  also  apparent  that  bodkin  points  are  not 
effective  in  penetrating  soft  animal  tissue,  but  that  a  cutting  edge  is 
necessary,  and  that  the  broadhead  has  greater  penetrating  properties 
because  it  cuts  a  path  that  relieves  friction  on  the  following  shaft. 

The  most  striking  phenomenon  is  the  great  superiority  of  the  ob- 
sidian point  in  cutting  animal  tissue.  Arrows  Nos.  8,  9,  and  12  are 
identical  in  weight,  feathering,  and  size  of  head,  yet  the  steelheads, 
even  when  sharpened  to  a  keen  cutting  edge,  do  not  approach  the 
penetration  of  the  obsidian  by  twenty-five  per  cent.  Doubtless  the 
better  cutting  qualities  of  glass,  combined  with  the  concoidal  edge  of 
the  obsidian  point,  give  this  superiority.  The  same  principle  is  used 
in  modern  bread  knives  and  roller  bandage  knives ;  here  a  rough  wavy 
edge  cuts  better  than  does  a  straight  sharp  edge. 

PENETRATION  OF  THE  BODKIN  POINT 

To  test  the  ability  of  the  heavy  bodkin  pointed  arrow  to  penetrate 
armor,  I  discharged  it  from  a  75-pound  bow  at  a  distance  of  10  yards, 
against  a  brass  plate  %6  incn  thick,  having  a  piece  of  pine  board  at 
the  back.  It  entered  to  the  depth  of  1*4  inches.  Without  the  wood  in 
back  it  must  have  gone  through  to  a  greater  depth.  This  brass  is  the 
thickness  of  an  old  Roman  bronze  breastplate19  in  the  Museum  of 
Anthropology. 


18  University  of  California  specimen  no.  8-2278. 
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To  test  the  penetration  of  arrows  in  soft  yielding  substance,  half 
a  pound  of  raw  cotton  was  made  into  a  pad  12  inches  square  and  1 
inch  thick,  when  compressed.  This  was  covered  with  muslin  and 
fastened  to  a  box  composed  of  white  pine  *4  inch  thick.  Three  broad- 
head  arrows  of  the  type  of  fig.  14  of  plate  57,  were  shot  at  it  with  a 
75-pound  bow  from  a  distance  of  10  yards.  Each  arrow  penetrated 
the  cotton  and  went  3  inches  beyond  the  surface  of  the  board.  The 
heavy  bodkin  pointed  arrow  went  6  inches  through  the  pad  and  board, 
showing  that  cotton  alone  would  not  constitute  effectual  armor. 

The  same  bodkin  arrow  from  the  same  bow,  striking  a  tempered 
steel  saw  blade  %2  inch  in  thickness,  split  the  steel  and  penetrated 
the  wooden  backpiece  to  a  depth  of  1  inch.  Shooting  it  against  a 
piece  of  cold  drawn  soft  steel  %6  inch  thick,  the  bodkin  point  pene- 
trated y2  inch,  then  because  of  its  high  temper  broke  squarely  off  at 
the  plate.  To  test  this  bodkin  point  on  armor,  I  selected  a  suit  of 
chain  mail,  probably  made  in  Damascus  about  the  sixteenth  century. 
It  is  composed  of  interlocking  steel  links  about  ^2  incn  in  diameter, 
the  caliber  of  wire  being  approximately  no.  22  gauge.  Each  link  is 
welded  and  connects  with  four  others.  Over  the  chest  and  back  these 
links  are  heavier  than  elsewhere.  The  entire  suit  weighs  25  pounds. 
A  form  to  represent  the  human  chest  was  constructed  of  a  thin  pine 
box  covered  with  burlap  and  the  shirt  hung  on  this  (pi.  61). 

At  a  distance  of  7  yards  the  heavy  bodkin  arrow  (pi.  56,  fig.  6), 
shot  from  a  75-pound  bow,  struck  the  armor  with  such  force  that  a 
shower  of  sparks  flew  from  it,  and  the  arrow  drove  through  the  center 
of  the  back,  penetrating  8  inches,  piercing  one  side  of  the  shirt  and 
both  sides  of  the  box.  It  is  apparent  that  armor  alone  is  not  sufficient 
protection  against  an  arrow  of  this  sort.20 

PENETEATION  OF  HUNTING  ARROWS 

As  an  example  of  the  penetration  of  the  broadhead,  the  accompany- 
ing photograph  shows  a  young  buck  shot  with  an  arrow  of  the  type  of 
plate  57,  fig.  14,  from  a  68-pound  bow  at  a  distance  of  50  yards  (pi. 
62,  fig.  1).  This  animal  was  shot  first  completely  through  the  abdomen 
at  65  yards.  The  arrow  severed  the  abdominal  aorta  and  flew  20  yards 
beyond,  sticking  in  the  ground.  The  deer  bounded  about  30  yards, 
then  staggered,  and  I  approached  within  50  yards  and  shot  him  back 


20  The  experiment  of  shooting  a  broadhead  at  this  valuable  museum  specimen- 
dirt  not  seem  justified.  But  I  doubt  that  complete  penetration  could  be  made  with 
a  head  of  this  type. 
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of  the  right  shoulder.  The  arrow  ranged  forward  through  the  chest, 
cutting  the  great  vessel  of  the  heart,  and  made  its  exit  out  the  opposite 
shoulder  running  down  the  leg  six  inches,  and  was  only  stopped  from 
going  completely  through  by  striking  the  bone  in  the  leg.  This  animal 
died  in  less  than  two  minutes.  This  deer  is  one  of  eight  that  we  have 
killed  with  bows  in  the  past  four  years.  Mr.  W.  J.  Compton  shot  a 
running  buck  at  75  yards,  killing  him  with  an  arrow  which  traversed 
the  chest  and  protruded  a  foot  beyond  the  opposite  shoulder. 

In  securing  museum  specimens  of  grizzly  bear  from  Yellowstone 
Park  under  a  government  permit,  Mr.  Arthur  Young  and  I  shot  and 
killed  three  adult  bear  and  two  cubs  with  the  bow  and  arrow.  These 
bears  were  wild  and  were  taken  at  great  risk.  The  largest  animal  was 
an  old  male,  killed  by  moonlight,  the  arrow  being  shot  from  a  blind 
at  60  yards. 

Mr.  Young  shot  an  arrow  (similar  to  pi.  57,  fig.  14)  completely 
through  this  bear 's  chest,  severing  the  vena  cava  and  producing  death 
by  hemorrhage.     This  bear  weighed  a  little  over  a  thousand  pounds. 

I  shot  in  the  heart  and  killed  instantly  a  charging  female  grizzly  at 
a  distance  of  40  yards.  The  arrow  severed  two  ribs  and  buried  itself 
in  the  heart  wall,  causing  a  tremendous  flooding  of  the  entire  chest 
cavity  with  blood. 

The  bear  shown  in  plate  63  was  a  female  that  charged  while  we 
were  taking  her  cubs.  She  was  shot  with  five  arrows  and  had  her 
foreleg  broken  by  a  rifle  shot  before  being  stopped.  The  photograph 
shows  the  arrows  penetrating  her  body.  Besides  those  protruding 
from  her,  there  is  one  lying  on  the  ground  at  her  side  which  had 
gone  completely  through  her  chest,  while  one  not  in  this  picture  pene- 
trated her  abdomen,  severed  the  portal  vein,  and  flew  ten  yards 
beyond  her  prostrate  form. 

THE  PLIGHT  OF  ABORIGINAL  ARROWS 

In  general  it  may  be  stated  that  aboriginal  arrows  are  inferior  in 
make  and  shooting  qualities  when  compared  with  those  of  higher  grades 
of  material  culture.  The  specimens  commonly  found  in  museums,  are, 
of  course,  badly  out  of  shape ;  they  are  warped,  split,  loose  in  their 
binding  of  the  head  and  feathers,  and  generally  in  need  of  repair. 
Even  after  being  put  in  good  condition,  they  are  nevertheless  very 
poor  missiles  when  it  comes  to  accuracy  of  flight,  and  in  one  quiver 
the  individual  specimens  are  of  such  dissimilar  size  and  weight  that 
no  constant  technique  is  possible  while  shooting  them. 
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Many  of  the  arrows  figured  in  the  accompanying  plates  were  shot 
from  their  proper  bows.  The  flight  was  erratic,  flirting,  and  unrelia- 
ble. No  doubt  in  the  hands  of  the  original  owner  they  were  discharged 
in  better  form.  This  truth  is  apparent  when  an  archer  attempts  to 
shoot  a  strange  bow.  Picking  up  a  Japanese  bow  and  shooting  it 
either  by  the  Japanese  method  or  the  English,  one  is  surprised  at  the 
inaccuracy  of  his  shooting.  The  arrows  tend  to  fly  widely  to  one  side. 
I  have  often  shot  Ishi  's  bow  and  arrow ;  using  his  method,  drawing 
the  string  with  the  thumb  and  holding  the  bow  almost  horizontal,  I 
found  myself  very  awkward  and  my  shooting  ridiculous. 

If  an  archer  accustomed  to  shooting  a  bow  of  one  strength  changes 
to  that  of  another,  he  is  at  once  thrown  out  of  form.  This  is  especially 
apparent  in  changing  from  a  heavy  to  a  light  bow.  Here  his  muscular 
adjustment  is  so  unbalanced  that  in  using  the  English  type  of  shooting 
his  arrows  fly  far  to  the  left. 

COMPARISON  OF  ARROWS 

The  California  Indian  made  a  better  arrow  than  did  the  Plains 
Indian.  The  Hupa  arrows  (pi.  55,  figs.  5,  6,  7)  are  of  really  excellent 
workmanship.  Their  balance  and  proportions  mark  them  for  accurate 
flight  up  to  the  limit  of  their  range,  say  150  yards.  Shooting  these 
with  the  Hupa  bow,  they  fly  in  excellent  form,  and  at  distances  up  to 
40  yards  their  impact  is  sharp  and  penetrating. 

Figure  8  in  the  same  plate  is  an  ingenious  bird  arrow.  At  its 
point  it  has  four  small  sticks  bound  with  sinew  in  a  square  about  the 
foreshaft.  This  enlarges  its  striking  diameter,  so  that  it  increases  the 
marksman's  chances  of  getting  his  game.  The  feathers  on  this  speci- 
men are  arranged  in  a  spiral  position,  which  again  shows  the  good 
sense  of  the  maker.  This  arrangement  not  only  serves  to  rotate  the 
otherwise  difficult  head  and  thus  promote  steadiness  in  flight,  but  the 
increased  friction  tends  to  stop  the  arrow  after  10  or  20  yards,  so 
that  it  is  more  easily  found  when  shooting  in  the  trees  or  in  the  brush. 

The  Negrito  bird  arrow  shown  in  plate  52  employs  the  same  princi- 
ple of  spreading  the  striking  point.  Here  a  series  of  bamboo  spikes 
are  arranged  concentrically  and  make  a  formidable  head  for  hitting 
birds.  The  other  two  arrows  shown  are  typical  fish  arrows,  hence  they 
have  no  feathers.  These  shafts  shot  at  distances  greater  than  10  yards 
tend  to  float  and  dive  in  most  erratic  gyrations.  The  bird  arrow  flys 
heavily  but  straight.  None  of  these  can  be  shot  much  over  100  yards 
from  the  bow  shown  on  the  same  plate. 


1923]  Pope:  A  Study  of  Boivs  and  Arrows  373 


COMPAEISON  OF  AEEOWS  AND  BULLETS 

From  the  experience  derived  from  these  and  many  other  hunting 
episodes,  I  am  convinced  that  an  arrow  that  enters  either  the  abdominal 
or  chest  cavity  of  a  large  animal  does  as  much  damage  as  a  bullet,  and 
even  seems  to  cause  more  hemorrhage  than  most  rifle  bullets.  The 
tearing  and  destruction  of  tissue  is  greater  in  the  case  of  the  gunshot 
wound ;  but  the  clean  bleeding  wound  of  the  arrow  is  quite  as  effective 
as  a  mortal  traumatism.  Where  an  arrow  strikes  muscular  tissue,  such 
as  a  ham  or  shoulder,  it  makes  a  clean,  readily  healing  wound,  and 
does  little  harm.  So  on  the  whole  we  feel  that  the  bow  is  a  more 
humane  and  more  sportsmanlike  implement  for  hunting. 


CONCLUSIONS 

The  conclusions  derived  from  these  experiments  are : 

The  aboriginal  bows  are  not  highly  efficient  nor  well  made  weapons. 

The  greatest  flight  shot  achieved  by  any  aboriginal  bow  at  our 
disposal  is  210  yards. 

The  greatest  flight  attained  by  any  bow  in  our  experiments  was 
281  yards.    This  flight  was  made  by  a  replica  of  a  Turkish  bow. 

The  flight  arrows  made  by  Ishi  are  superior  to  all  that  we  tried. 

The  English  longbow  is  a  superior  weapon  to  any  other  bow  tested. 
The  old  English  broadhead  arrow  a  yard  long  really  existed. 

The  striking  force  of  a  50-pound  bow  with  a  1-ounce  arrow  at  10 
feet  is  20  foot  pounds. 

The  striking  force  of  a  75-pound  bow  with  a  1-ounce  arrow  is  25 
foot  pounds. 

The  velocity  of  a  target  arrow  from  a  50-pound  bow  is  120  feet  per 
second ;  from  a  75-pound  bow,  135  feet  per  second. 

The  heavier  the  arrow,  up  to  a  certain  limit,  the  greater  the  strik- 
ing force. 

The  larger  the  feathers  on  an  arrow,  the  sooner  it  loses  velocity 
and  striking  force. 

The  red  wood  of  the  yew  has  more  cast  than  the  white  wood. 

Backing  a  bow  with  rawhide  does  not  increase  its  cast;  it  only 
prevents  the  bow  from  breaking. 

Obsidian  arrow  points  penetrate  animal  tissue  better  than  steel 
points  the  same  size. 
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Linen  is  stronger  and  better  for  bow  strings  than  sinew. 

A  Tartar  bow,  though  the  most  powerful  to  draw,  is  a  failure  as  a 
weapon  to  shoot. 

The  California  Indian  makes  the  best  aboriginal  arrow  of  all  the 
specimens  examined. 

The  English  target  arrow  of  today  is  the  highest  scientific  develop- 
ment of  the  arrow. 

A  steel  broadhead  arrow,  shot  from  a  strong  bow,  can  pass  entirely 
through  a  large  animal  and  produce  instant  death. 

A  bodkin-pointed  arrow,  shot  from  a  heavy  bow,  can  penetrate 
steel  mail. 

The  bow  is  a  more  sportsmanlike  implement  than  a  gun  because  it 
requires  more  skill  and  personal  strength,  and  in  hunting  it  places 
the  man  and  his  quarry  on  a  more  equal  footing.  It  fosters  the  preser- 
vation of  game. 


PLATE  45 

AN  OLD  PAINTING  OF  ST.    SEBASTIAN 

In  the  University  Museum  of  Anthropology.  There  are  two  figures  painted 
on  small  wooden  doors,  probably  those  of  an  ancient  saerarium.  One  figure 
represents  the  Saint,  bow  and  arrow  in  hand,  dressed  in  armor  of  the  fourteenth 
or  fifteenth  century,  having  on  his  breast  the  Cross  of  the  Crusaders.  The 
other  figure,  not  shown  here,  is  that  of  a  kneeling  monk,  possibly  in  adoration. 

The  figure  of  the  archer  in  the  painting  stands  29%  inches  tall,  and  the 
string  on  his  bow  is  30  inches  long.  This  bears  out  the  old  statement  that  the 
string  on  the  longbow  should  be  the  height  of  the  archer.  Under  these  circum- 
stances the  bow  when  unstrung  is  three  or  four  inches  longer  than  the  string. 

Assuming  the  bow  to  be  six  feet,  this  would  make  our  archer  some  five 
feet,  eight  or  nine  inches,  which  probably  is  a  good  average  for  his  day.  The 
arrow  in  the  picture  is  17  inches  over  all,  with  a  shaft  of  15%  inches. 

The  proportions  maintained  by  the  artist  seem  to  be  accurate,  and  the 
objects  are  all  in  one  plane,  with  no  distortion  through  perspective. 

Assuming  the  bow  to  have  been  six  feet,  comparative  measurement  of  the 
features  of  the  archer's  equipment   are   computed   as  follows: 

The  bow  is  1%  inches  thick  and  has  a  nock  1%  inches  long.  Judging  from 
the  appearance,  this  bow  does  not  pull  over  80  pounds,  probably  less.  It  is  of 
red  yew,  with  the  white  sap  wood  clearly  showing  on  the  back.  It  is  gracefully 
made,  having  slender  whip  ends  to  its  outer  limbs.  There  are  delicate  horn 
nocks,  indicated  by  light  blue-gray  color,  at  the  ends,  but  there  is  no  suggestion 
of  a  handgrip  at  the  center.  The  string  is  thin  and  white,  therefore  not 
sinew,  but  probably  of  hemp,  linen,  or  silk.  The  delicate  nocks  and  whip  ends 
of  the  bow  are  not  capable  of  standing  a  great  strain.  Having  made  about  a 
hundred  yew  bows  myself,  I  venture  to  assert  that  this  particular  weapon  is 
not  one  of  those  very  powerful  implements  described  by  historians,  but  one 
well  within  the  command  of  such  a  man  as  is  depicted  in  the  painting.  His 
delicate  hands  portray  the  scholar  rather  than  the  rustie  yeoman. 

The  length  of  the  arrow  over  all  is  38%  inches.  The  length  of  the  shaft  is 
35  inches.  Its  diameter  is  a  trifle  less  than  half  an  inch.  The  length  of  the 
head  is  3%  inches,  its  breadth,  2%  inches.    The  feathers  are  9  inches  long. 

The  arrow  is  the  famous  English  broadhead,  having  a  heavy  angular  steel 
point  set  on  the  shaft  with  a  tubular  haft  or  socket.  The  whole  head  seems 
to  have  been  forged.  The  arrow  is  a  simple  cylindrical  shaft  of  light  yellow 
wood,  probably  ash  or  oak.  It  is  tapered  slightly  at  the  nock,  where  there  is 
the  suggestion  of  a  long  narrow  wedge-shaped  piece  of  horn  inserted.  The 
feather  is  the  historic  gray  goose  wing,  cut  straight  and  angular.  It  is  bound 
to  the  shaft  at  both  extremities  with  white  silk  thread  in  close  serving.  In 
the  interval  between  these  servings,  the  thread  runs  spirally  up  the  shaftment, 
between  the  barbs  of  the  feathers;  the  spirals  are  about  a  quarter  of  an  inch 
apart,  and  fasten  the  feather  through  its  entire  length  to  the  arrow. 

A  replica  of  the  arrow  was  constructed  to  represent  as  nearly  as  possible 
that  in  the  painting,  birch  being  used  for  the  shaft,  forged  steel  for  the  head, 
and  goose  feathers.  Its  weight  is  3  ounces.  It  is  in  truth  that  honorable  old 
institution,  the  English  broadhead  arrow,  a  yard  long. 
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PLATE  46 

BOWS   USED   IN   THE   TESTS 

Fig.  1. — Philippine  bow  made  of  bamboo,  pulls  26  pounds,  and  shoots  100 
yards.     University  of  California  Museum  of  Anthropology  number  10-587. 

Fig.  2. — Mohave  bow,  pulls  40  pounds  and  shoots  110  yards.     1-13816. 

Fig.  3. — Paraguay  bow,  made  of  ironwood,  pulls  60  pounds  and  shoots  170 
yards.  This  specimen  was  worked  over  by  me  into  a  bow  of  more  scientific 
proportions,  when  it  then  drew  a  28-inch  arrow,  pulled  85  pounds,  and  shot  a 
flight  arrow  276  yards.     16-619. 

Fig.  4. — Modern  copy  of  old  English  longbow,  made  of  Oregon  yew,  pulls 
75  pounds,  shoots  250  yards.     Property  of  S.  T.  Pope. 

Fig.  5. — Yukon  bow  of  birch,  pulls  or  weighs  60  pounds,  shoots  125  yards. 
2-2810. 

Fig.  6. — Luiseno  bow,  pulls  48  pounds,  shoots  120  yards.     1-9213. 
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PLATE  47 

BOWS   USED  IN   THE   TESTS 

Fig.  7.— Navaho  bow,  of  mesquite  wood  backed  with  sinew,  pulls  45  pounds 
and  shoots  150  yards.     Museum  number  2-5702. 

Fig.  8. — Yurok  bow,  made  of  yew  wood,  sinew  backed.  A  typical  Northern 
California  specimen.     It  draws  30  pounds  and  shoots  140  yards.     1-1055. 

Fig.  9. — A  powerful  Alaskan  bow,  probably  Eskimo,  made  of  fir,  backed 
with  bone  and  open  sinew  lashing.  A  weapon  suitable  for  killing  big  game.  It 
pulls  80  pounds  and  shoots  180  yards.     2-6372. 

Fig.  10. — A  Yaqui  bow  of  Osage  orange,  a  rough,  strong  weapon  built  for 
active  service.    It  pulls  70  pounds  and  casts  a  flight  arrow  210  yards.     3-1875. 

Fig.  11. — Ishi's  bow.  A  Yahi  specimen,  made  of  yew,  backed  with  rawhide, 
pulls  48  pounds  and  shoots  205  yards.    Property  of  S.  T.  Pope. 

Fig.  12. — A  buffalo  bow,  Blackfoot.  When  drawn  25  inches,  the  limit  of 
the  arrows  that  accompany  it,  the  weight  is  45  pounds  and  the  cast  145  yards. 
2-5494. 
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PLATE  48 

BOWS   AND   ARROWS   FROM   THE  JES80P   COLLECTION 

Fig.  13. — Apache  bow,  hickory,  backed  with  sinew.  It  pulls  28  pounds  and 
shoots  120  yards. 

Fig.  14. — Cheyenne,  a  rough,  sinew-backed  buffalo  bow,  weighs  65  pounds 
and  easts  156  yards. 

Fig.  15. — Hupa,  a  typical  California  bow  made  of  yew  wood,  backed  with 
sinew,  painted  red  and  blue,  pulls  40  pounds  and  shoots  148  yards. 

Fig.  16. — Osage  bow,  on  unusual  type  made  of  bois  d'arc.  It  pulls  40  pounds 
and  shoots  92  yards. 

Fig.  17. — Cree  bow,  a  flat  lath  of  ash  which  broke  while  being  tested.  When 
drawn  20  inches,  it  registered  38  pounds  and  fractured.  It  would  not  have  cast 
the  flight  arrow  more  than  150  yards. 

Fig.  18. — Blaekfoot,  a  hickory  buffalo  bow,  backed  with  sinew;  a  sprightly 
little  weapon  pulling  40  pounds  and  shooting  153  yards. 

The  arrows  in  the  plate,  from  left  to  right,  are  as  follows:  Apache,  Chey- 
enne, Osage,  Hupa,  Cree,  Sioux,  Tomawata,  Blaekfoot. 
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PLATE  49 

AMERICAN    MUSEUM   OF   NATURAL   HISTORY    BOWS 

Fig.  19.- — Congo,  a  well-made  little  bow,  but  too  brittle  and  cracked  to  be 
tested.     Specimen  number  90-1-3038. 

Fig.  20. — African  bow,  made  of  so-called  ironwood;  draws  54  pounds  and 
easts  107  yards.     90-0-280. 

Fig.  21. — Andaman  Island  bow.  When  drawn  20  inches  it  pulls  45  pounds 
and  shoots  142  yards.    It  did  not  seem  advisable  to  draw  it  farther.    70-0-1129. 

Fig.  22. — South  American  bow  of  palma  brava.  When  drawn  28  inches  it 
pulls  50  pounds  and  shoots  98  yards.    40-9800. 

Fig.  23. — Solomon  Islands,  a  well-made  bow  of  palma  brava.  When  drawn 
26  inches  it  weighs  56  pounds  and  shoots  148  yards.     T.  2669. 

Fig.  24. — New  Guinea,  a  well-made  bow  of  palma  brava,  too  brittle  to  be 
tested.     80-0-3936. 

Fig.  25. — Philippine,  probably  Mindanao,  in  no  condition  to  be  shot;  prob- 
ably does  not  weigh  over  30  pounds  nor  shoot  over  100  yards.     Not  numbered. 

Fig.  26. — Africa,  practically  the  same  as  fig.  19,  and  too  fragile  to  be  tested. 
90-1-182. 
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PLATE  50 

TARTAR   BOWS 

Fig.  1. — Tartar  bow,  number  27,  showing  the  reflexed  shape  of  the  composite 
bow  when  unstrung,  also  the  long  target  arrow. 

Fig.  2.— The  same  bow  being  braced.  This  weapon,  drawn  29  inches,  weighs 
30  pounds  and  shoots  100  yards. 

Fig.  3. — Tartar  bow,  number  28.  This  is  the  heavy  bow,  the  string  of 
which  is  like  a  rawhide  lariat.     It  is  a  formidable  looking  weapon. 

Fig.  4. — Same  Tartar  bow  being  held  in  position,  but  no  man  is  able  to 
draw  it  more  than  12  inches.  When  drawn  30  inches  it  weighs  98  pounds,  and 
when  shot  by  drawing  with  both  hands  and  both  feet  it  shoots  the  flight  arrow 
90  yards.  After  change  to  a  lighter  bow  string  it  cast  the  same  arrow  175 
yards. 
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PLATE  51 

JAPANESE    ARCHER    AND    BOW 

Mr.  Ogawa  in  Japanese  costume  shooting  a  light  bamboo  bow,  showing  the 
classical  attitude.  The  bow  is  held  "as  one  holds  an  egg  in  his  hand" — very 
lightly.  The  left  forefinger  is  pointed  toward  the  object  to  be  hit.  The  arrow 
is  held  with  the  Mongolian  release,  and  drawn  on  the  right  side  of  the  bow  to 
the  point  of  the  right  shoulder.  An  extra  shaft  is  held  in  the  grasp  of  the 
little  finger. 

Shooting  of  this  sort  is  part  of  the  high  school  education  in  Japan.  The 
distance  ordinarily  shot  is  about  30  yards. 

This  particular  bow  is  7  feet,  4  inches  long,  is  an  inch  wide  and  a  little  less 
than  three-quarters  of  an  inch  thick.  It  pulls  about  40  pounds  and  shoots  a 
target  arrow  150  yards. 

The  Japanese  gauge  the  strength  of  their  bows  by  the  thickness.  All  are 
the  width  of  a  thumb  joint,  or  one  inch.  There  are  three  general  strengths  of 
bows.  One  is  half  an  inch  thick;  the  next  is  three-quarters;  and  the  third,  one 
inch  in  thickness. 

Old  Japanese  prints  and  statuary  show  much  shorter  and  more  powerful 
weapons  than  that  here  illustrated. 
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PLATE  52 

MEGRITO,  CLIFF-DWELLER,  AND  WINTUN  BOWS  AND  ARROWS 

.Pig.  1. — Luzon  Negrito  bow,  from  the  E.  F.  Barton  private  collection;  made 
of  palma  hrava.    When  drawn  28  inches  it  pulls  56  pounds  and  shoots  176  yards. 

The  nearest  arrow  is  a  bird  arrow,  from  the  same  tribe.  The  two  other  arrows 
are  Melanesian  fish  arrows  without  feathers;  Museum  numbers  11-26,  11-332. 

Fig.  2. — Northern  Wintun  bow  and  arrows.  A  reflexed,  sinew-backed,  yew 
bow,  too  fragile  to  test.  At  the  nocks  it  is  bound  with  fur,  apparently  weasel. 
This  device  is  used  to  act  as  a  damper  to  the  string  so  that  it  makes  no  noise 
when  the  bow  is  shot.  It  is  said  that  Geronimo  could  shoot  an  arrow  with 
absolute  silence.  Probably  some  similar  method  was  employed.  Arrows  fledged 
with  owl  feathers  make  little  or  no  noise  in  flight,  and  although  the  plumage 
from  this  bird  seems  to  have  been  avoided  by  the  American  savage,  it  is 
possible  that  the  unholy  intent  suggested  by  the  necessity  of  a  silent  shot  in 
the  dark  may  have  warranted  such  employment.     Bow,  2-6813,  arrows,  1-44S4. 

Fig.  3. — Cliff-dweller  bow  from  a  cave  in  Colorado.  It  is  porbably  one  of 
the  oldest  bows  in  America.  The  wood  is  juniper  or  cedar.  The  actual  weight 
is  350  grammes.     It  probably  did  not  pull  more  than  50  pounds.     2-3342. 

The  two  arrows  found  with  this  bow  are  made  of  reed,  having  a  hard  wood 
foreshaft  tipped  with  flint  heads.  Their  weight  is  20  grammes  or  320  grains. 
Their  general  characteristics  are  those  of  the  Northern  California  Indian 
arrows  of  today.     2-3338,  2-3339. 
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PLATE  53 

REPLICAS   OF  TURKISH  COMPOSITE   AND  ENGLISH  BOWS 

Fig.  1. — Composite  bow  unstrung,  showing  its  reflexed  condition.  The  string 
has  been  looped  on  for  convenience  in  handling.  The  bow  thus  appears  strung, 
but  could  of  course  not  be  shot  until  strung  with  its  curvature  reversed. 

Fig.  2. — Shooting  a  flight  shot  with  a  composite  bow.  A  shorter  arrow  is 
shot  through  a  horn.  This  permits  its  being  drawn  past  the  bow,  a  method 
used  by  the  Turks.  The  weight  of  this  bow  is  85  pounds.  Its  greatest  flight 
is  281  yards. 

Fig.  3. — A  replica  of  the  Mary  Eose  bow,  showing  Mr.  Arthur  Young  draw- 
ing a  36-inch  broadhead  arrow  on  a  6  foot,  4  inch  bow. 

Fig.  4. — The  English  longbow  when  drawn  to  the  full  are.  Observe  sym- 
metry of  the  curve,  showing  the  even  distribution  of  the  strain  upon  the  wood. 

The  arrow  here  is  drawn  to  a  point  on  the  jaw  below  the  eye,  not  to  the 
ear  as  in  ancient  times.  The  former  has  been  demonstrated  by  Horace  Ford 
to  be  the  proper  method  for  accurate  aiming.  In  a  man  of  average  height 
and  length  of  arms,  the  distance  is  28  inches  from  his  extended  left  hand 
to  his  jaw. 
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PLATE  54 

ARROWS    USED    IN    TESTS 

Fig.  1. — One  of  Ishi's  hunting  arrows,  made  at  the  Museum.  It  has  a  birch 
shaft,  steel  head,  and  turkey  feathers.  It  is  30  inches  long  and  weighs  about 
an  ounce. 

Fig.  2. — The  Ishi  flight  arrow  used  in  all  the  tests.  It  is  29  inches  over  all, 
made  of  bamboo,  with  a  birch  foreshaft,  tipped  with  a  conical  steel  pile, 
feathered  with  turkey  feathers  and  weighs  310  grains.  Its  flight  is  uniformly 
twenty-five  per  cent  better  than  the  standard  English  target  arrow.  Property 
of  S.  T.  Pope. 

Fig.  3.— A  standard  English  target  arrow  of  the  present  day,  made  of 
Douglas  fir,  having  a  spliced  foreshaft  of  snake  wood.  It  is  nocked  with  horn, 
has  balloon-shaped  turkey  feathers,  is  28  inches  long,  %6  inch  in  diameter, 
cylindrical  in  shape,  and  weighs  436  grains  or  5  shillings.  The  end  is  fitted  with 
a  blunt  cylindrical  steel  pile. 

Fig.  4. — A  bamboo  flight  arrow,  having  a  birch  foreshaft,  fashioned  after 
Ishi  arrows.  Its  total  length  is  25  inches  and  its  weight  is  200  grains.  The 
feathers  are  hawk,  but  very  short  and  low.  It  is  tipped  with  a  blunt  brass 
pile;  shot  on  small  bows. 

Figs.  5,  6,  and  7. — Arrows  made  by  Ishi  while  in  the  wild  state.  The  shaft 
is  made  of  witch  hazel,  the  foreshaft  of  some  heavier  wood.  They  are  feathered 
with  buzzard  feathers,  bound  on  with  deer  sinew,  and  painted  in  rings  on  the 
shaftment  with  red  and  blue  pigment.  Fig.  7  has  a  chipped  glass  head,  bound 
on  with  sinew.  The  others  have  only  the  notch  for  such  a  head.  Museum 
Nos.  1-19577,  1-19578,  1-19579. 

Figs.  8  to  13. — Ishi  arrows  made  in  the  Museum,  showing  the  various  sizes 
and  shapes  used.  The  larger  seem  to  have  been  made  more  for  show  or  cere- 
monials or  as  presents.     1-19864,  1-19863,  1-19866,  1-19862,  1-19456,  1-19454. 
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PLATE  55 

ABORIGINAL  ARROWS    IN   THE  UNIVERSITY   MUSEUM   OF  ANTHROPOLOGY 

Fig.  1. — Kiowa,  a  typical  hunting  arrow  made  of  a  stem  or  shaft  of  dogwood 
23  inches  long  by  %6  inch  in  diameter.  The  head  is  hoop  iron,  3%  inches 
long  by  %  inch  wide,  having  a  short  shank  bound  with  sinew  inserted  in  the 
wood.  The  feather  is  that  of  a  hawk  and  is  5%  inches  long,  bound  at  the 
extremities  with  sinew.    The  entire  weight  is  252  grains.    Museum  No.  2-4831. 

Fig.  2. — Kiowa.  Shaft  possibly  dogwood,  21  inches  long,  14  inch  in  diameter. 
The  head  is  a  piece  of  flat  bone  6%  inches  long,  bound  in  with  sinew.  The 
feathers  are  hawk,  sinew  bound,  6%  inches  long.  This  arrow  weighs  204 
grains.     2-4831. 

Fig.  3. — Kiowa.  Shaft  26%  inches  long,  %  inch  in  diameter,  same  wood 
as  above.  The  head  is  of  thin  brass  2  inches  long  by  %  inch  in  width.  The 
weight  of  the  arrow  is  316  grains.     2-4831. 

Fig.  4. — Yaqui.  Made  of  a  reed  25  inches  in  length  by  %  inch  in  diameter, 
having  a  foreshaft  of  a  heavy  dark  wood  6  inches  in  length.  There  is  a  sinew- 
binding  at  the  joint.    There  are  no  feathers.    The  weight  is  450  grains.   3-1877. 

Fig.  5. — Yurok.  Shaft  of  hazel  or  possibly  of  "red  bud."  29  inches  long, 
by  %g  inch  in  diameter;  feathers  5%  inches  long.  The  head  is  red  flint,  1% 
by  %  inches,  set  in  resin  and  bound  with  sinew.  The  weight  is  320  grains. 
1-1448. 

Fig.  6. — Hupa.  The  wood  as  above,  291/4  inches  long  by  i%2  inch  diameter. 
The  feathers  are  4%  inches  in  length,  head  is  of  bone  2%  by  %  inches.  The 
weight  is  316  grains.  1-987. 

Fig.  7. — Yurok.  Shaft  possibly  hazel,  30  inches  long  by  %c  inch  in  diameter, 
having  a  foreshaft  of  heavier  wood  5%  inches  long  by  %  inch  in  diameter. 
The  feather  is  7%  inches  in  length.  The  weight  is  480  grains.  This  is  a  blunt 
arrow  for  small  game.     1-1448. 

Fig.  8.- — Yokuts.  A  bird  arrow  of  unusual  type.  The  shaft  is  33  inches 
long  by  %$  inch  in  diameter,  having  a  foreshaft  7  inches  in  length,  on  the  end 
of  which  are  lashed  four  small  cross  sticks  to  act  as  a  head,  thus  increasing 
the  pattern  of  its  hitting  area.  The  feathers  are  unusual  in  that  they  are  cut 
parabolic  in  sluipe  and  arranged  in  a  spiral  manner  on  the  shaft.  This  not 
only  helps  to  rotate  the  inert  head,  promoting  accuracy  and  stability  of  flight, 
but  materially  slows  and  shortens  the  flight,  thus  making  the  arrow  easier  to 
find  after  shooting.     1-10767. 
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VARIOUS   ARROWS 

Property  of  S.  T.  Pope 

Fig.  1. — Chinese  or  Tartar  war  arrow.  The  shaft  is  apparently  of  poplar  or 
beech  wood,  38  inches  long  by  %  inch  in  diameter.  It  lias  a  wide  oval  nock 
cut  in  the  expanded  end  of  the  arrow,  and  the  whole  reinforced  by  a  binding  of 
shagreen,  or  shark  skin.  The  shaftment  is  stained  red,  the  feathers  are  goose, 
10  inches  long,  1  inch  high,  cut  and  glued  on  without  binding.  The  head  is  of 
forged  iron,  4  inches  long,  set  in  the  shaft  with  a  shank.  The  joint  is  bound 
with  sinew,  covered  with  lacquer.  The  weight  of  this  missile  is  4  ounces.  It  is 
the  heaviest  arrow  I  have  ever  seen.  Shot  from  our  strongest  bow,  85  pound 
Turkish,  its  flight  is  only  115  yards.  The  arrow  really  possesses  more  the 
qualities  and  characteristics  of  a  javelin  than  of  an  arrow. 

Fig.  2. — Chinese  arrow,  lighter,  for  hunting  or  targets.  Shaft  of  wood, 
similar  to  above,  probably  beech,  38  inches  long  by  %  of  an  inch  in  diameter, 
having  a  simple  round  nock  bound  with  shagreen.  The  feather  seems  to  be 
heron  or  goose,  13  inches  long,  cut  or  scraped  very  thin  on  the  rib,  and  glued 
to  the  shaft  without  binding.  The  point  is  iron,  2  inches  long  by  %  inch  wide, 
set  in  with  a  long  slender  shank.  The  joint  is  bound  with  lacquered  sinew. 
Its  weight  is  1%  ounces.  It  can  be  shot  138  yards. 

Fig.  3. — Keplica  of  old  English  war  arrow  from  painting  of  St.  Sebastian  in 
plate  45.     Length  38%  inches,  weight  3  ounces.     It  can  be  shot  112  yards. 

Fig.  4. — Japanese  target  arrow,  a  bamboo  shaft  35  inches  in  length  by 
i%2  inch  in  diameter.  It  has  a  white  hardwood  nock  about  %  inch  long, 
set  on  the  end,  probably  with  a  pin.  The  joint  here  is  bound  with  red  silk 
and  varnished.  The  feathers  are  fish  hawk  or  eagle,  the  rib  cut  very  thin. 
They  are  6  inches  long  by  %  inch  high,  glued  to  the  shaft,  and  bound  at  the 
extremities  with  a  ribbon  of  silk  floss  or  paper  which  is  covered  with  lacquer. 
Two  rings  of  gold  leaf  decorate  the  shaftment.  The  pile  is  a  short,  conical, 
brazed  iron  cap,  set  on  the  end  with  a  pin  shank.  There  is  no  evidence  of 
shellac  or  varnish  on  the  shaft.  The  weight  is  432  grains.  A  very  fine  arrow. 
It  can  be  shot  185  yards. 

Fig.  5. — Ishi  hunting  arrow,  birch  shaft,  30  inches  long  by  "vie  inch  thick, 
turkey  feathers  8  inches  long,  bound  with  sinew  but  not  glued  to  shaft.  The 
head  is  obsidian  set  in  a  notch  with  resin  and  bound  with  sinew.  The  weight 
is  485  grains.     It  can  be  shot  205  yards. 

Fig.  6. — Replica  of  old  English  bodkin  point,  made  for  piercing  armor.  The 
shaft  is  birch,  28  inches  long  by  %  inch  in  diameter.  The  feathers  are  turkey, 
5  inches  long  by  %  inch  high,  cut  and  glued  to  shaft;  the  ends  bound  with 
green  silk  floss.  The  point  is  quadrihedral,  tapered  tool  steel,  having  a  hollow 
shank  or  haft  into  which  the  shaft  is  set  with  a  cement  made  of  pitch  and 
caoutchouc.  The  weight  is  2%  ounces.  With  this  arrow  we  were  able  to  shoot 
through  chain  mail  and  steel  plate.     It  can  be  shot  150  yards. 

Fig.  7. — Hunting  arrow  made  by  W.  H.  Thompson,  the  archer.  The  shaft  is 
of  red  split  hickory,  28  inches  long  by  i%2  incn  "l  diameter.  It  has  a  simple 
nock,  red  dyed  turkey  feathers,  cut  in  balloon  shape  2a't  inches  long  by  % 
inch  high,  glued  to  the  shaft;  the  cock  feather  is  white.  The  head  is  made  of  a 
lanceolate  steel  blade,  2  inches  long  by  %  inch  wide,  brazed  in  a  thin  tubular 
socket  or  haft  1  inch  long.  It  weighs  560  grains.  This  is  a  beautifully  made 
arrow  proportioned  most  skilfully.  It  is  the  result  of  30  years'  experience  in 
hunting  with  the  longbow.     It  can  be  shot  200  yards. 

Fig.  8. — Small  bodkin  point,  fitted  to  an  Ishi  arrow,  used  in  the  tests.  It 
can  be  shot  215  yards. 

Fig.  9. — Broadhead  hunting  arrow  of  old  English  type,  made  of  a  birch 
dowel  %  inch  in  diameter,  28  inches  long,  having  a  tempered  steel  head  2% 
inches  long  by  1%  inches  wide,  set  in  steel  tubing  shaft  by  rivet  and  solder. 
Used  for  killing  big  game.     Weight,  1%  ounces.     It  can  be  shot  100  yards. 

Fig.  10. — Blunt  arrow  for  small  game,  so-called  "nuflu,"  birch  shaft,  full 
width  cut  feathers,  screw  head  bound  with  wire,  weight,  IM  ounces.  It  can 
be  shot  only  139  yards. 

Pig.  11. — Typical  English  target  arrow,  length  28  inches,  weight,  5  shillings 
or  about  436  grains.     It  can  be  shot  235  yards. 
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PLATE  57 

ARROW    HEADS    USED    IN    PENETRATION    TESTS 

Pig.  1. — Blunt  headless  arrow,  used  to  gauge  striking  force.  Shot  against 
paraffin. 

Fig.  2. — Blunt  screw  head,  bound  with  wire,  used  for  killing  small  game. 

Fig.  3. — Blunt  arrow,  tipped  with  empty  38  caliber  shell,  used  to  shoot 
through  board. 

Fig.  4. — Eegulation  English  target  head  or  pile. 

Fig.  5. — Conical  head  made  of  empty  rifle  jacket. 

Fig.  6.- — Small  steel  bodkin  point  used  only  in  tests. 

Fig.  7. — Large  steel  bodkin,  replica  of  old  English,  used  to  pierce  metal. 

Figs.  8  and  9. — Obsidian  hunting  heads  made  by  Ishi. 

Fig.   10. — Lance-shaped  head  used  to  pierce  armor. 

Fig.  11. — Blunt  barbed  head,  set  in  shaft  with  a  shank,  bound  with  tinned 
wire  and  soldered.     Used  to  kill  small  game. 

Fig.   12. — Ishi  steel  hunting  head. 

Figs.  13  and  14. — Steel  broadheads,  used  in  killing  large  game.  Still  longer 
and  broader  heads  were  used  by  Mr.  Arthur  Young  and  myself  in  killing  bears. 
The  blades  on  the  latter  were  3  inches  long,  1%  inches  wide  by  i/jo  inch  thick. 
They  were  made  of  spring  steel,  sharpened  with  a  file  to  a  meat-cutting  edge. 
These  blades  are  set  in  a  steel  tubing  haft,  by  a  rivet  and  soft  solder.  They 
will  stand  a  great  deal  of  hard  usage. 

Fig.  15. — A  replica  of  the  old  English  broadhead  depicted  in  the  painting  of 
St.  Sebastian,  plate  45.  Its  length  is  3%  inches,  width  2%  inches,  weight,  a 
trifle  over  1  ounce. 
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PLATE  58 

ANCIENT    SYRIAN    ARROWHEADS 

Figs.  1,  2,  and  3. — Small  iron  bodkin  points,  showing  that  the  early  English 
had  precedence  to  guide  them  in  fashioning  similar  heads  a  thousand  years 
later. 

Figs.  4  and  5. — Larger  bodkin  points  of  forged  iron.  The  larger  of  these 
is  a  bit  over  2  inches  long  in  the  blade  and  %  inch  wide.  Its  weight  is  275 
grains. 

Fig.  6. — A  bronze  arrowhead,  Etruscan,  of  classic  shape.  Its  blade  restored 
would  measure  1%  inches  long  by  1  inch  wide;  the  thickness  is  about  1^2  of 
an  inch.     Its  weight  is  50  grains. 

Fig.  7. — A  rounded  bodkin  point  whose  length  is  1%  inches,  width  %  of  an 
inch.     The  weight  is  100  grains. 

Fig.  8. — A  steel  lanceolate  head  2  inches  long  by  %  inch  wide,  weighing  120 
grains.     A  well-made  head. 

Fig.  9. — A  steel  lanceolate  head  2  inches  long  by  %  inch  wide,  weight  145 
grains. 

Fig.  10. — A  flat  bronze  head  whose  blade  is  1%  inches  long  by  %  inch  wide. 
The  weight  is  85  grains. 

Fig.  11. — Though  listed  as  an  arrowhead,  this  seems  rather  to  be  a  bronze 
knife  blade  or  lancet.  The  haft  is  square  and  in  no  way  suggests  an  attach- 
ment to  a  shaft. 

Fig.  G  is  Museum  No.  8-12-14.  All  the  others  are  catalogued  under  No. 
8-231. 
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PLATE  59 

ARROWS  PENETRATING  A  FIR  BOARD 

Fig.  1. — The  penetration  of  a  blunt  arrow  shot  from  a  75-pound  bow  at  an 
inch  fir  board,  showing  the  type  of  fracture  produced  at  a  distance  of  10 
yards. 

Fig.  2. — The  penetration  of  a  broadhead  hunting  arrow  shot  from  a  75- 
pound  bow  at  10  yards.  The  broadhead  has  gone  in  almost  crosswise  to  the 
grain. 

Fig.  3. — A  lance-shaped  arrowhead  shot  from  the  same  bow,  showing  the 
penetration  from  a  distance  of  10  yards. 
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PLATE  60 

SKULL  PIERCED   THROUGH   THE  ORBIT   BY   AN   ARROW 

Fig.  1. — This  is  the  anterior  or  facial  portion  of  an  Indian  skull  found  near 
Buena  Vista  lake  at  the  head  of  the  San  Joaquin  valley  and  now  No.  12-1731 
in  the  University  Museum  of  Anthropology.  It  shows  certain  anomalies  of  the 
teeth  in  that  there  is  a  persistent  decidual  bicuspid  in  the  left  superior  maxil- 
lary bone.  The  two  right  upper  incisors  are  missing.  The  right  superior 
maxilla  is  fractured  and  the  wall  of  the  antrum  depressed  inward.  The  nasal 
bones  are  fractured  and  almost  entirely  missing.  There  is  a  transverse  fracture 
crossing  the  left  superior  maxilla  cutting  the  infraorbital  foramen. 

Eunning  backward  and  downward,  there  is  a  portion  of  an  arrow  shaft 
about  5  inches  in  length  which  pierces  the  inferior  orbital  plate,  crosses  the 
nasal  cavity  traversing  a  portion  of  the  ethnoid,  vomer,  and  sphenoid  bones, 
and  terminating  at  a  point  one  inch  above  the  base  of  the  styloid  process. 
This  piece  of  arrow  is  the  major  portion  of  the  foreshaft  and  the  spliced  joint 
of  the  shaft,  which  is  broken  off  short.  The  foreshaft  is  made  of  some  hard 
wood  such  as  hazel  or  wild  lilac  or  redbud,  while  the  shaft  apparently  is  of  reed. 
The  union  between  them  is  formed  by  a  spindle  insertion  with  resin  and  shows 
marks  of  sinew  wrapping.  The  anterior  end  of  the  arrow  has  been  burnt  off, 
but  the  taper  indicates  that  the  arrow  probably  had  a  stone  head  attached 
within  an  inch  of  the  charred  extremity.  The  apertures  through  the  various 
plates  of  bone  traversed  rather  suggest  that  a  small  sharp  arrowhead  passed 
through.  The  course  of  this  head  passes  directly  over  the  foramen  spinosum, 
foramen  ovale,  and  the  foramen  lacerum  medium.  It  seems  therefore  that  it 
made  its  exit  posterior  to  the  angle  of  the  jaw  about  two  inches  below  the 
mastoid  process,  on  the  left.  In  doing  this  it  must  have  cut  the  internal  carotid 
artery  and  the  internal  jugular  vein.  Death  must  have  resulted  from  hemor- 
hage  within  a  few  minutes. 

It  may  be  assumed  from  the  fractured,  burned,  and  punctured  condition  of 
this  portion  of  the  skull  that  the  individual  was  a  middle-aged  Indian  who  was 
shot  in  the  eye  with  an  arrow;  that  he  was  also  struck  in  the  face  with  a 
club,  thus  sustaining  a  bilateral  fracture  of  the  superior  maxillae,  or  that  he 
fell  forward  and  sustained  these  fractures  upon  hitting  the  ground.  There  are 
several  fractures  in  the  base  of  the  skull  which  suggest  that  he  may  have  been 
beaten  on  the  head  and  no  effort  was  made  to  succor  him. 

The  entire  absence  of  calvarium  and  the  burned  conditions  of  the  lateral 
surfaces  of  the  skull,  combined  with  a  total  immunity  from  charring  both  of 
the  face  and  the  part  of  the  bone  covered  by  muscular  attachments  as  well 
as  the  preserved  arrow  shaft,  rather  suggest  that  the  body  lay  upon  its  anterior 
surface  during  the  burning  process  and  that  it  was  in  a  state  of  tissue  preser- 
vation: burned  soon  after  death. 

There  has  been  no  attempt  to  remove  the  arrow,  though  the  end  near  the 
joint  is  broken,  not  burned,  as  if  this  were  done  by  the  victim  himself,  or  by 
a  blow  in  the  face,  or  in  falling.  The  burning  seems  hardly  such  as  would 
be  done  at  ceremonial  cremation,  more  as  though  the  body  lay  face  downward 
while  the  hut  or  the  surrounding  tules  were  set  on  fire. 

The  arrow  must  have  been  discharged  at  short  range,  hitting  the  victim 
either  while  he  lay  on  the  ground  or  came  forward  witli  his  head  down  in  a 
shielded  position. 

Fig.   2. — Reconstruction  of  course  of  arrow. 
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PLATE  61 

ARROW    SHOT   THROUGH    A    COAT   OF    MAIL 


The  penetration  of  an  English  bodkin  pointed  arrow  (pi.  57,  fig.  7),  shot  at 
chain  mail  armor.  A  75-pound  bow  was  used  at  a  distance  of  7  yards.  The 
point  has  pierced  one  side,  gone  through  a  half-inch  pine  board,  and  struck 
against  the  opposite  side  of  the  jacket. 
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PENETRATION    OF    ARROWS 


Fig.  1. — The  effect  of  shooting  a  broadhead  arrow  (pi.  57,  fig.  14),  at  a 
deer  65  yards  distant.     A  68-pound  bow  was  used. 

Fig.  2. — Penetration  of  a  redwood  board  one  inch  thick  by  a  blunt  arrow 
(pi.  57,  fig.  2),  shot  from  a  75-pound  bow  at  20  yards. 
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PENETRATION    OF    ARROWS 


Penetration  of  arrows  shot  from  a  75-pound  bow  at  a  grizzly  bear  40  yards 
distant.     The  story  is  told  in  "Forest  and  Stream,"  October,  1920. 
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PENETRATION    OF    OBSIDIAN    IN    BONE 

Fig.  1. — Human  femur  with  imbedded  obsidian  arrowhead  which  has  been 
snapped  across  just  below  the  surface  of  the  bone.  Found  in  1907  in  the  Ellis 
Landing  shellmound  on  San  Francisco  bay.     12-2340. 

Fig.  2. — Radiograph  of  same. 

Fig.  3. — Radiograph  showing  the  flat  side  of  the  head.  The  point  is  driven 
more  than  halfway  through  the  bone. 
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Titles  of  papers  in  bold  face. 


Achomawi,  264,  267,  268,  283,  292, 
293,  296,  299,  301,  314,  315,  320; 
basketry,   272. 

Achomawi  language,  radical  elements, 
3-16;  verb  stems,  secondary,  18; 
suffixes,  local,  19-21;  pronouns, 
25-26;  phonology,  28-33. 

Acknowledgments,  69. 

Acorns,  storage  of,  282. 

Adiantum,  in  basketry,  273. 

Adolescence    ceremony,    girls',    306, 
311-313,  314. 
boys',  314. 

African  bow,  343,  384. 

Alaskan  bow,  338,  380. 

Aleatraz  island,  50. 

Algonkin  groups,  326. 

Amelanchier  alnifolia  (serviceberry), 
361. 

Andaman  islands,  bow,  343,  384. 

Anderson,  R.  A.,  quoted,  42,  44,  45, 
47,  52-53. 

Apache  bow,  340,  382;  arrow,  382. 

Apocynum  cannabinum,  281. 

Archery,  rounds  in:  English  or  York, 
123;  American,  123;  English,  332, 
351. 

Archery,  Yahi,  104. 

Armor,  299,  357. 

Arrowheads,  plates  showing,  opp.  103, 
400,  402;  manufacture  of,  116- 
118,  249;  kinds,  364,  398,  400; 
penetration  of,  364-371,  tables; 
Syrian,  402. 

Arrows,  51,  110,  271-272,  332,  333, 
360;  poisoned,  130;  materials  used 
for,  111,  360,  361  (table),  390, 
394;  dimensions,  111,  333;  manu- 
facture of,  111-112;  plates  illus- 
trating, 25,  26,  28,  29;  tools,  opp. 
140;  decoration,  112-113;  feather- 
ing, 113-115,  361,  362,  398;  kinds 
of  feathers,  113,  361-373;  meas- 
urement, Ishi's  method  of,  115; 
penetrating  power,  129,  357,  364- 
371,  404,  406,  408,  410,  412,  414; 
illustrated,  opp.  136,  404-414; 
velocity,  334,  358,  373;  war 
arrow,  346;  striking  force.  358, 
373;  Ishi's  arrows,  358,  365,  366, 
367,  368,  373,  380,  394,  398,  400; 
rigidity,  360 ;  bodkin  pointed,  369, 
374,  398,  400,  402;  arrow  rota- 
tion, 364;  hunting  arrows,  370; 
greatest  flight,  373. 


Arrow  release,  120-122,  272,  334,  388. 

Arrows  and  bullets,  comparison,  373. 

Asclepias,  281. 

Ash,  used  for  bows,  106. 

Astronomy,  323. 

Athabascan    groups,    313,    319,    326; 

bow,  336. 
Atsugewi,  268,  293. 
Atsugewi  language,  radical  elements, 
3-16;    suffixes,    local,    20;    other 
verb  and  noun  suffixes,  23;  phon- 
ology, 28-33. 
Badminton,  350,  351,  355,  357,  358. 
Balsa    (tule    balsa,    rush    raft),    267, 

268-269. 
Bannerman,  Francis,  350. 
Barnes,  bow  maker,  356. 
Barton,  R.  F.,  390. 
Basket,   "canoe,"   250;    as  granary, 

282-283. 
Basketry,  complexes,  272;  character- 
istics of,  among  the  tribal  groups, 
272-275;     materials     and     tech- 
niques,   273-275;    types:    bottle- 
neck, 273;   coiled,  250,  263,  273, 
274;   twined,  263,  272-273.     See 
also  under  names  of  tribes. 
Basketry  cap,  woman's,  262-263;  cap 
and  hopper,  273;   leggings,  262; 
moccasin,  262;  traps,  248. 
Battle  creek,  43. 
Bear,  Yahi  methods  of  killing,  129- 

130;  killed  by  bow,  130. 
Bear  creek,  51. 
"Bear's  Hiding  Place,"  62;  huts  at, 

plates  showing,  opp.  86  and  88. 
Berry  creek,  50. 
Be'teho,  249. 
Betty  Brown,  153. 
Bidwell,  General  John,  cited,  256. 
Bidwell  ranch,  47. 
Big-Foot  Jack,  Indian,  53. 
Big  meadows,  52. 
bdndUp,  248. 

Blackfoot  bow,  340,  342,  380,  382. 
Boats,  native  Calif  ornian,  267-269. 
Bois  d'arc  (Osage  orange),  339,  341, 

380. 
Boli,  319. 

Bone,  used  for  arrowheads,  116. 
Bows,  54,  271,  298;  parts  of,  105, 
331;  materials  used  for,  105-106, 
331,  354,  see  also  Bow  wood; 
shape,  106;  measurements,  106, 
332;  making  of,  106-110;  hand- 


*  Univ.  Calif.  Publ.  Am.  Arch.  Ethn.,  vol.  13. 
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ling  of,  119-120;  killing  of  large 
game  with,  128;  shooting  fish 
with,  130;  bows  and  quiver,  illus- 
trated, opp. 134;  age,  330;  capac- 
ity, 331;  east,  331,  332;  strength, 
332,  388;  weight,  332;  Ishi,  333, 
339;  release,  334,  388;  kinds  of, 
334-353;  shooting  with  foot,  347; 
intimidation  through  appearance 
of  bow,  347;  sportsmanlike 
weapon,  373;  aboriginal  bows, 
373. 

Bow  strings,  353,  354,  374. 

Bow  wood,  105-106,  331,  354;  Juniper, 
105,  106;  cedar,  105,  106;  tan 
bark  oak,  106;  eucalyptus,  106 
bamboo,  334,  344;  willow,  334 
336;  ironwood,  335,  343;  Can 
adian  birch,  336;  mesquite,  337 
yew,  106,  336,  337,  339,  341,  351 
354,  355,  356,  367,  373;  Douglas 
fir,  338;  Osage  orange,  339,  341 
ash,  106,  340,  342;  hickory,  106 
340,  342;  palma  brava,  343,  344 
349;  composite,  345,  346. 

Bowyer's  art,  335-336. 

Brodiaea,  used  as  food  by  Indians, 
185. 

Buckeyes,  used  as  fish  poison,  271. 

Buffalo  bow,  380. 

Bull-roarer,  277. 

Cahuilla,  276,  289,  291,  300,  304. 

Cdko'tu  family,  249. 

Calendar,  315,  322-323;  recognition 
of  solstice,  322-323,  passim. 

California  Indian,  arrow  release  of, 
272. 

Campo  Seco,  51. 

Canoes,  267-268,  269. 

Canoe-basket  making  family,  250. 

Capa"tu,  251,  255. 

Cape'ntu  family,  248,  254. 

Ca'puroy'  "piri'tu,  244. 

Carrying  frame,  of  the  Southwest, 
282. 

Carrying  net,  281. 

Carson,  Mrs.,  story  of,  48. 

Catlin,  cited,  124. 

Central  Porno.    See  Porno  language. 

Central  Yana.  See  Yana  language; 
Yana  Indians,  dialects  of. 

Cercis  occidentalis,  in  basketry,  274. 

Ceremonies,  ancient  Calif ornian,  306; 
Navaho,  308;  of  northwestern 
cults,  309;  hesi  dance,  245;  scalp 
dance,  297;  rattlesnake,  303; 
image,  309;  eagle  dance,  309; 
adolescence,  306,  311-314;  first 
salmon,  315;  New  Year's,  315. 
See  also  Mourning  anniversary. 

Chalman'i,  108. 

Charms,  254. 


Chemehuevi,  262,  263,  265,  276,  281, 

296,  320;  basketry  of,  273. 
Cherokee  flat,  50. 

Cheyenne  bow,  340,  382;  arrow,  382. 
Chico,  California,  47. 
Chico  creek,  44. 

Chiefs,  285-287;  hereditary,  285;  au- 
thority of,  286;  civil  officials, 
286. 

Chimariko  language,  1;  radical  ele- 
ments, 3—16;  verb  stems,  second- 
ary, 17-18;  suffixes,  local,  19-21, 
other  verb  and  noun,  21-23;  pro- 
nouns, 23,  25-26;  cognates,  26- 
27;  grouping  of,  27;  phonology, 
27-31. 

Chinese  bows,  332,  347.  See  also  Tar- 
tar bows. 

Clilorogalum,  used  as  fish  poison,  271. 

Chontal  language,  1 ;  radical  elements, 
3-16;  phonology,  29-31. 

Chukchansi,  292,  293. 

Chumash,  264,  267,  268,  269,  270,  271, 
279,  280,  281,  282,  285,  286,  288, 
296,  316,  327;  basketry  of,  273. 

Chumash  language,  1;  radical  ele- 
ments, 3-16;  suffixes,  local,  21, 
other  verb  and  noun,  22-23;  pro- 
nouns, 25-26;  phonology,  29-33. 

Chunna,  108. 

Chunoyahi,  106. 

Ci'ma'tu,  256. 

Clam  shell  disk  bead,  used  as  money, 
278 

Cliff  dweller's  bow,  352,  390. 

Cloth,  in  aboriginal  California,  275; 
rush  mats,  275;  loom,  275.  See 
also  Textiles. 

cooo'k,  249. 

eofco'fc-making  family,  249. 

coM,  249. 

cofci'-making  family,  249. 

Colorado  river  tribes,  262,  265,  268, 
270,  273,  276,  282,  283,  287,  289, 
291,  299,  300,  303,  307,  313,  324. 

Colusa,  California,  236. 

Compton,  W.  J.,  331,  334,  338,  356, 
358,  371. 

Concow  creek,  41,  52. 

Concow  Indians,  41. 

Congo  bow,  342,  384. 

Conifer  roots,  in  basketry,  273. 

Consanguinity,  237. 

Cornus  Nuttallvi  (dogwood),  360. 

Costanoans,  268,  280,  281,  316,  320, 
326;  basketry  of,  274. 

Cottonwood  creek,  51. 

Couvade,  293. 

Cree  bow,  342,  382;  arrow,  382. 

Cremation,  294,  296. 

Cult  religions,  304-309;  two  aspects 
of,  initiation  and  organization, 
307;    police   and   military   func- 
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tions,  307;  rooted  in  Shamanism, 
308.  See  also  Adolescence  cere- 
mony; Mourning  anniversary. 
Offerings:  of  feather  wands,  316, 
compared  with  feather  stick  of 
Southwest,  316;  sprinkling  of 
meal,  316;  eagle  down,  316; 
tobacco  or  incense,  316. 

Cupefio,  276,  289,  291,  326. 

Curtin,  J.,  work  with  Yana  Indians, 
36;  cited,  40,  50. 

Dance,  in  cult  practices,  308,  309; 
hesi,  245;  scalp,  297;  doctor  or 
shamans',  301,  306;  war  or  vic- 
tory, 297-298,  306;  Eagle,  309; 
Deer-skin  or  Jumping,  315,  327. 
See  also  Ghost  dance. 

Dadichu,  130. 

Dead,  disposal  of  in  native  Califor- 
nia, 294;  map  showing,  295; 
cremation,  295,  296;  interment 
or  burial,  296. 

Debt,  287. 

Deer,  hunting  of,   127,   128-129;   use 
of,  129,  plates  showing,  opp.  100 
and  102. 
•Deer  snare,  plate  showing,  opp.  98. 

Deer  creek,  42,  44,  46,  47,  52,  55. 

Deer  Creek  Canon,  plates  showing, 
opp.  84  and  86. 

Deer  Creek  Indians.     See  Yahi. 

Deer-hoof  rattle,  used  in  adolescence 
ceremony,  313. 

Dentalium  shell,  used  as  money,  278. 

Diegueiio,  263,  268,  276,  278,  283,  289, 
293,  299,  304,  309,  311,  323,  324. 

Diegueiio  language,  suffixes,  verb  and 
noun,  22;  cognates,  26;  pho- 
nology, 28-33. 

Dirsch,  Mrs.,  50,  51. 

Diya'h,  250. 

Do'Tco,  249. 

Dress,  native  Californian,  260-263. 
See  also  Cloth;  Textiles. 

Eastern  Porno.     See  Porno  language. 

Elements  of  Culture  in  Native  Cali- 
fornia, 259 :  arts  of  life,  260-283 ; 
society,  283-299;  religion  and 
knowledge,  299-324. 

English  longbow,  336,  351,  355,  373, 
378,  392. 

English  target  arrow,  363,  374,  398, 
400. 

English  war  arrow,  366,  398. 

Epicampes  rigens,  material  used  in 
basketry,  263,  273. 

Equisetum,  used  for  polishing  arrows, 
272. 

Eskimo,  arrow  release,  272. 

Esselen  language,  1 ;  radical  elements, 
3—16;  suffixes,  local,  20,  other 
verb  and  noun,  22;  phonology, 
28-31. 


Etruscan  arrowhead,  402. 

Eucalyptus,  used  for  bows,  106. 

Exogamy,  256,  287-291,  passim. 

Fall  Eiver  Mills,  California,  39. 

Feather  river,  39. 

Fernandefio,  326. 

Fish  poison,  271. 

Fishing,  269-271;  with  nets,  269,  270- 
271;  hook,  269;  harpoon,  270; 
fish  poison,  269,  271;  for  salmon, 
248,  254. 

Flageolet,  277. 

Flight  shooting,  333,  350;  of  aborig- 
inal arrows,  371;  Ishi's  flight 
arrows,  373. 

Flint,  used  for  arrowheads,  116. 

"Fluflu"  arrow,  363,  398. 

Flute,  277. 

Ford,  Horace,  archer,  123,  392. 

Fractions,  Indian  understanding  of, 
328. 

Functional  Families  of  trie  Patwin, 
235.  See  Patwin,  functional 
families. 

Fundamental  Elements  of  Northern 
Yana,  The,  215. 

Gabrielino,  276,  277,  297,  309,  310, 
324,  326. 

Gashowu,  290. 

Geronimo,  390. 

Ghost  dance,  316,  318;  reception  of, 
318;  progress  of,  319-320;  source, 
319;  map  showing  course  of  cult, 
1869-1873,  tribes  affected  by  the 
cult,  1889-1892,  sources,  321. 

Gibson,  Dr.  E.  H.,  cited,  179. 

Giraldus  Cambrensis,  cited,  357. 

Glorate,  292. 

Granary  basket,  282-283. 

Green,  W.  S.,  cited,  256. 

Guardian  spirits,  beliefs  concerning, 
300. 

Eabaigili'i,  used  for  arrows,  111. 

EaMa,  116. 

Hair  net,  263. 

Haliotis,  279. 

Hansard,  357. 

Hanson,  G.  M.,  agent  for  Indian 
Affairs,  49. 

Harpoon,  270;  salmon,  plates  show- 
ing, opp.  80  and  82. 

Hat  creek,  39. 

Hat  Creek  Indians,  116. 

Hazel  shoots,  in  basketry,  273. 

Head  net,  263. 

He' si,  245. 

Hesi  society  and  ceremony,  245;  fire 
tender,  251-255;  head,  man  and 
chief  ceremonial  figure,  256. 

Hickory,  used  for  bows,  106. 

"Hi"  Good,  44,  47. 

Hinnites  giganteus,  used  as  money, 
279. 
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Hi'nomaHu,  256. 

Hokan  languages,  1,  27;  radical  ele- 
ments, 3-16;  verb  stems,  17-18; 
suffixes,  18-23;  pronouns,  23-26; 
additional  cognates,  27;  initial 
vowels  in,  28-32;  second  vowels 
of  stem,  syncope  of,  32-33;  bibli- 
ography on,  34;  distribution  of, 
see  map,  p.  38. 

Ho'lwa'tu,  251. 

Houses,  264-265;  communal,  265; 
menstruation  hut,  265. 

Huchnom,  327. 

Hupa,  261,  264,  265,  267,  277,  280, 
293,  298,  301,  302,  304,  310,  315, 
318,  319,  326;  bow,  341,  382; 
arrows,  372,  382,  396. 

Eur,  248. 

Hyde,  W.  B.,  cited,  256. 

Igorot  bow,  334. 

Indian  beliefs,  126,  129,  130,  280, 
293,  296,  299.  See  also  Ishi, 
medical  beliefs  of. 

Indian  customs:  in  arrow  manufac- 
ture, 117;  burial,  disposal  of 
personal  property,  240,  310; 
mourning,  292-293;  couvade, 
293;  umbilical  cord,  293. 

Indian  ethnic  groups  in  California, 
map  showing,  opp.  260;  tribal 
names,  see  map. 

Indian  reservations.  See  Nome  cult; 
Nome  Lackee  Reservation;  Hound 
Valley. 

Indian  slavery  in  California,  43. 

Initiations,  306,  307;  boys',  314. 

Iris  macrosiphon,  281. 

Ishi,  the  last  Yahi  survivor,  63;  his- 
tory of,  64-68;  capture,  64-65, 
176;  character  and  viewpoint, 
66-67;  use  of  tools,  67,  187-188; 
archery  of,  103-152,  passim; 
arrow  release,  120,  121;  records, 
124-125;  disposition,  178,  187; 
use  of  English,  188-189;  knowl- 
edge of  reading  and  figures,  189; 
estimate  of  character,  189. 
Personal  habits:  diet,  56,  67,  184- 
185;  etiquette,  68,  186;  sleep, 
182;  clothing,  182-183;  modesty, 
183;  toilet,  183-184;  alcohol, 
186;  tobacco,  186;  thrift,  186. 
Medical  beliefs:  women,  179;  dogs, 
179;  rattlesnakes,  179;  moon, 
180;  hygiene,  180;  surgery,  180; 
herbs,  181;  magic,  181. 
Illustrations:  pictures  of,  opp.  72, 
plates  1-7,  213  ff.,  plates  38-41; 
death  mask,  plates  22  and  44; 
feet,  plates  42  and  43;  his  arch- 
ery, opp.  138,  plates  25-33,  and 
opp.  150,  plates  36  and  37;  his 
short  bow,  107;  his  bow  hand, 
119,  and  release,  120. 
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Japanese  bows,  348,  388;  arrow,  398. 
Jessop,  Joseph,  340,  360. 
Jimsonweed   religion.      See   Toloache 

religion. 
Juaneno,  276,  286,  293,  323,  324,  326. 
Juncus,  in  basketry,  273. 
Juniper,  used  for  bows,  105,  106. 
K'a'ima,  247. 
Kapi'tu  family,  249. 
Karok,  265,  267,  277,  293,  313,  318, 

319. 
Karok  language,  1;  radical  elements, 
3-16;  verb  stems,  secondary,  17— 
18;    suffixes,   local,    19-21,   other 
verb    and    noun,    22;    pronouns, 
25-26;    cognates,    26;    grouping 
of,  27;  phonology,  28-33. 
Kato,  263,  292,  294;  basketry,  272. 
Kawaiisu,  293,  314;  basketry  of,  273. 
Kimi'r,  254. 

King  Philip's  bow,  353. 
Kiowa  arrows,  362,  396. 
Kitanemuk,  280,  288. 
Klamath,  261-262,  269;  basketry  of, 

272. 
K'oto',  254. 
K'oto'no"obok,  254 
Kombo,  36,  37. 
Kroeber,  A.  L.,  259. 
Ku'cu,  247. 
Kuksu,  287. 

Kuksu  ceremonies,  318. 
Kuksu    religion,    263,    265,   287,    304, 
307,  310,  315,  320,  324;  foot  drum 
used  in,  277;  initiation,  306,  307, 
314;       communal      organization, 
306;    effect   of   ghost    dance    on, 
319;  numeration,  326-327. 
lape'ta,  family,  248. 
la'pi,  248. 
Lassen  butte,  39. 
Lassen  trail,  39. 
Lassik,  261,  310. 
Leggings,  262. 
Levirate,  292. 

Lewis  family,  story  of,  48^19. 
Literature  cited,  34,  69-70. 
Little  Antelope  creek,  41. 
loko,  used  for  arrows,  111. 
lo'W,  247. 

Longman,  C.  J.,  357. 
Luiseno,  265,  268,  271,  272,  276,  277, 
281,  289,  291,  293,  307,  308,  309, 
313,  314,  320,  323,  324,  326,  327; 
bow,  336,  378. 
lut,  246. 

Magnesite  stone  cylinders,  279. 
Maidu  (northern,  southern,  etc.),  41, 
50,  265,  268,  272,  275,  277,  278, 
279,  282,  283,  292,  293,  294,  296, 
297,  298,  299,  301,  304,  307,  311, 
316,  319,  320,  322,  326;  basketry 
of,  272,  274;  rudimentary  tribal 
organization,   284. 
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Ma' in,  246. 
Malia'mta,  250,  257. 
Mandans,  archery  of,  124. 
Man'i,  105. 

Marriage,   by  purchase,    291;    north- 
western type,  291;  southern  type, 
291-292;  levirate,  292;   soror'ate, 
292;   glorate,  292.     See  also  Ex- 
ogamy. 
"Mary  Eose"  bow,  351,  392. 
Matrilinear  descent,  288,  290. 
Maul,  281. 
Maxson,    holder   of   American    flight 

record,  350. 
McKern,  W.  C,  235. 
Medical  History,  The,  of  Ishi,  175; 
clinical  history,  May,  1914,  190- 
193;  various  sicknesses:  Novem- 
ber,   1911,    176-177,    September, 
1912,    177-178,    May,    1913,    182, 
December,    1914,    193-197,    final, 
1915-1916,  198-209;  post  mortem 
examination,  209-212;  death  and 
burial,  213. 
Mediterranean    arrow    release,    121 

122. 
Melanesian  fish  arrows,  390. 
Mellen,  Captain  Henry  B.,  47. 
Menstruation,  separate  hut  for,  265. 
Middens,  Yahi,  41. 
Midewiwin,  308. 
Mill  creek,  42,  52,  54. 
Mill  Creek  Indians,  42,  44,  46,  48. 
Miwok,  261,  269,  278,  279,  282,  283 
286,  287,  290,  291,  292,  293,  294^ 
301,  320,  326,  327;   basketry  of, 
274.  ' 

Moccasin,    261-262;    plate    showing, 

opp.  96. 
Modoc,   261-262,   263,   264,   265,   267 
268,  269,  280,  281,  296,  299,  319, 
323;  basketry  of,  272,  275. 
Modoc  war,  318. 

Mohave,  266,  269,  276,  277,  283,  286, 
296,  297,  298,  307,  310,  311,  313, 
320,  328,  334,  378. 
Mohave  language,  radical  elements, 
3-16;  suffixes,  verb  and  noun, 
22;  pronouns,  25,  26;  phonology, 

*ic5 — OO. 

Mo'M,  256,  287. 
Money,  278-279. 
Mongolian   arrow   release,    120,    121 

388. 
Mono    (eastern,   western),    265,    276 

282,  290,  293,  294,  296,  298,  320. 
Montgomery  creek,  40,  153. 
Mooney,  account  of  ghost  dance  by, 

318,  320. 
Mourning  anniversary,  279,  291,  306, 

314;  origin  of,  309-310;  principal 

development  under  same,  people 

that  chiefly  shaped  Toloache  cult, 

310;  time  of,  310. 


Musical  instruments,  277-278. 
Names,  family  property,  241-242;  of 
functional   families,   descriptive, 
252;  non-translatable,  252,  table 
of,  252;  of  Totemic  groups,  289- 
290,  passim. 
Navaho  bow,  337,  380. 
Negrito  bow,  349,   390;   bird  arrow, 

372. 
New  Guinea  bow,  344,  384. 
New  Year  observances,  315,  327. 
Nicotiana,  280,  281. 
Nongatl,  304. 

Nome  Cult  reservation,  49. 
Nome  Lackee  Reservation,  43,  46,  49. 
Northeastern  Porno.     See  Porno  lan- 
guage. 
Northern  Porno.    See  Porno  language. 
Northern  Yana.    See  Yana  language; 

Yana  Indians,  dialects  of. 
Notched  scraper  or  musical  rasp,  277. 
Nozi,  36. 

Numeration,  324;  methods  of  count- 
ing, 324;  quinary,  324,  326,  327, 
decimal,  324,  326,  vigesimal,  324, 
326,  327;  octonary,  327,  328;  con- 
nection with  Kuksu  and  Toloache 
cults,  326,  with  religion  in  gen- 
eral,   327 ;    mathematical    opera- 
tions,   327-328;     table     showing 
ritual  numbers  and  methods,  325. 
Nydam  Galleys,  361. 
Oak  Run,  51. 
Obsidian,  used  for  arrowheads,   116, 

249,  368,  373,  400,  414. 
Ogawa,  Mr.,  Japanese  archer,  picture 

of,  opp.  388. 
Olivella  oiplicata,  279. 
Osage    bow,    341,    382;    arrow,    382. 

Osage  orange,  see  Bois  d'arc. 
Pack  strap,  282. 
Paddles,  canoe,  268-269. 
Paeonia    Brownii,    used    for    arrows, 

111. 
Paiute,  Northern,  268,  317,  319,  320. 
Palma  brava,  343,  344,  349. 
Pana  Tc'aina,  116. 
Panamint,  265,  271,  320. 
Paraguay  bow,  335,  378. 
Patrilinear   descent,   288;    character- 
istic of  functional  families,  246, 
251,  258. 
Patwin,  236;  belonging  to  eastern  and 
southeastern     Whitun     dialectic 
provinces,        236;        inheritance 
among,   237,   240-242;    estimates 
of  population,  256-257;   clan  or- 
ganization,  258. 
Family  among,  238;  paternal  fam- 
ily,   238;    family    social    group, 
238-240;    schematic    representa- 
tion  of   groups,   239;    household, 
240. 
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Village  chief,  242;  succession,  242- 
243;  political  power  and  author- 
ity, 243-244;  control  of  tribal 
economy,  244-245;  authority  over 
ceremonies,  245-246;  social  pres- 
tige, 246. 
Functional  Families  of  the,  245; 
chief  characteristics,  247,  251, 
258;  ceremonial,  247;  trade,  247- 
250;  shamanistic,  247,  250-251; 
official,  247,  251-252;  names, 
252;  by  adoption,  252-253,  257; 
non-active  members,  253—254; 
charms  and  medicines,  251,  254; 
monopoly  of  functions,  255 ;  func- 
tions and  professionalism,  255; 
types  of  functions,  258;  group 
consciousness,  255-256;  exogamy, 
256;  independent  officials,  256; 
size  and  number  of  families, 
257;  family  adoption,  257,  258; 
supernatural  power,  257-258. 

Pentz,  Mr.,  contact  of  with  Indians, 
41. 

Philadelphus  Lewisvi,  used  for  arrows, 
111. 

Philippine  bow,  344,  378,  384. 

Phonology,  Hokan,  27-33. 

Phragmites,  281. 

Pipes,  Indian,  description  of,  280. 

pit,  250. 

Pit  river,  39. 

Plains  tribes,  267,  307,  308,  314,  317. 

Pluchea  sericea  (arrow  wood),  361. 

Political  organization  among  Califor- 
nia Indians,  283-285. 

Polygamy,  243. 

Polynesian  bow,  349. 

Porno,  262,  265,  266,  268,  269,  271, 
278,  279,  280,  281,  282,  283,  290, 
292,  293,  294,  297,  301,  303,  304, 
310,  311,  316,  319,  324,  326,  327, 
328;  basketry  of,  274,  275;  rudi- 
mentary tribal  organization 
among,  284. 

Porno  language  (Central,  Eastern, 
Northern,  Northeastern,  South- 
ern, Southeastern,  Southwestern), 
1;  radical  elements,  3-16;  verb 
stems,  secondary,  17-18;  suffixes, 
local,  19-21,  other  verb  and  noun, 
21-23;  pronouns,  25-26;  cognates 
to  Yana,  26-27;  vowels,  retained 
or  lost,  29-33. 

Pueblos,  266,  274,  276,  300,  323;  com- 
munal religious  bodies  of,  308. 

Pope,  S.  T.,  103,  175.  See  also  No.  9: 
pp.  329-414. 

Pottery,  276-277;  due  to  Southwest- 
ern influences,  276,  277;  manu- 
facture of  by  Southern  Califor- 
nians,  276;  affinity  with  ancient 
Pima  and  Seri  ware,  276. 


Powell,  J.  W.,  cited,  40. 

Powers,  S.,  cited,  40. 

Priests,  286. 

Pronouns,  in  the  Yana  language,  23- 
25;  comparative  data,  25-26. 

Property:  personal  possessions,  240, 
241;  disposal  of  at  death,  240, 
310;  family,  240,  241-242. 

Puberty  rite,  belonging  to  basic 
stratum  of  native  culture,  311. 

Pueblos,  basketry  of,  274. 

pu'le,  248. 

Qo'ltu,  251-252;  family,  251,  257. 

Quills,  in  basketry,  275. 

Quiver,  118-119;  illustrated,  opp.  134. 

Badical  elements  of  Hokan  languages, 
3-16. 

Rattle,  277;  deer-hoof,  313. 

Red  cedar,  used  for  bows,  106. 

Redding,  California,  37. 

Religious  movements,  1870  and  1899, 
316-318;  origin  of,  317. 

Rendtorff,  E.  J.,  archer,  124. 

Ritual,  315. 

Ritual  cults  (Northwestern,  central, 
southern,  Colorado  river),  range 
of,  shown  on  map  3,  p.  305.  Set 
also  Cult  religions. 

Ritual  numbers,  324;  table  of,  325. 

Rituals,  family  property  among  the 
Patwin,  242,  247. 

Round  Valley,  reservation  in  Mendo- 
cino county,  49. 

Sacramento  river,  39. 

Salamandrin,  179. 

Salinan,  277,  279,  290,  304,  327;  bas- 
ketry of,  274. 

Salinan  language,  1 ;  radical  elements, 
3-16;  suffixes,  local,  20-21,  other 
verb  and  noun,  22-23;  pronouns, 
25-26;  phonology,  29-31. 

Saltu,  319. 

Sam  Batwee,  65. 

Sandals,  262;  of  the  Southwest,  262. 

Sandy  Young,  47. 

San  Joaquin  valley,  288,  290,  291, 
303,  313. 

Sapir,  E.,  1,  153,  215;  work  with 
Yana  Indians,  36;  cited,  40. 

Sawa,  110.    See  also  Arrows. 

Sawa'i,  111. 

Saxidomus  aratus  or  gracilis,  278. 

Scalp-taking,  297. 

Scarification,  180. 

Se'ktu,  242.  See  also  Patwin,  village 
chief. 

Sequoia  sempervirens,  368. 

Se're,  240. 

Seri  language,  1;  radical  elements, 
3-16;  pronouns,  26;  phonology, 
29-31. 

Serrano,  276,  289,  291,  299,  304,  316. 
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Shamanism,  257,  299-304.  See  also 
Shamans. 

Shamans,  250-251,  253,  287,  300; 
charm  of,  254 ;  function  of,  299, 
302;  power,  257,  nature  of,  302, 
sources  of,  300-301;  doctor  dance, 
301;  killing  of,  302;  women  as, 
302;  rain  doctors,  302;  rattle- 
snake doctors,  302,  303;  bear 
doctors,  302,  303;  clairvoyant, 
303;  sucking,  304. 

Shasta,  263,  265,  267,  268,  283,  292, 
293,  299,  301,  314,  315,  319. 

Shasta- Achomawi  language,  1;  radi- 
cal elements,  3-16;  suffixes,  local, 
20,  other  verb  and  noun,  23;  pro- 
nouns, 23,  25;  grouping  of,  27; 
phonology,  28-33;  syncope,  32-33. 

Shasta  county,  40,  116. 

Shield,  298. 

Shoshoneans  (Great  Basin,  southern, 
etc.),  263,  267,  281,  286,  288,  291, 
296,  326;  basketry  of,  coiled 
type,  273,  bottle-neck,  273;  tribal 
organization  of,  285,  compared 
with  Yokuts,  285. 

Si'ka,  247. 
dance,  247. 

Sinkyone,  265,  277,  311;  basketry,  272. 

Skin  legging,  262. 

Sioux  arrow,  382. 

Slavery,  287. 

Slingo,  298. 

Social  habits.     See  Indian  customs. 

Social  stratification,  287. 

Solomon  Islands  bow,  344,  384. 

Sororate,  292. 

Soul,  belief  in  abstraction  or  injury 
of,  299. 

South  American  bow,  343,  384. 

Southern  Porno.    See  Porno  language. 

Southern  Yana.  See  Yana  language; 
Yana  Indians,  dialects  of. 

Southeastern  Pomo.  See  Pomo  lan- 
guage. 

Southwestern  Pomo.  See  Pomo  lan- 
guage. 

Spears,  298. 

Spoon  or  paddle,  flat,  283. 

St.  Sebastian  (picture),  366,  376, 
398,  400. 

Stanford,  Leland,  47. 

Steel  arrow  heads,  368,  374,  400; 
lanceolate,  402. 

Stellar  symbolism,  324. 

String  materials,  281. 

Stringed  instruments,  278. 

Suffixes,  in  Hokan  language,  local,  18- 
21;   other  verb  and  noun,  21-23. 

Sulphur  creek,  47,  55. 

Supernatural,  recognition  of,  char- 
acterizing functional  families  of 
the  Patwin,  251,  258. 


Sweat-house,  Calif ornian,  265-267;  a 
typical  institution,  265;  signifi- 
cance of  lack  of  fusion  with 
Eastern  type,  267. 

Syncope,  in  Hokan  language,  32. 

Taboos,  totemic,  291;  kinship,  293. 

Tachi,  293. 

Tanbark  oak,  used  for  bows,  106. 

Ta'otu,  247. 

Tara't,  250 ;  tara't-making  family,  250. 

Tara't-Jk,  250;  tara't jk-making  family, 
250. 

Tartar  bows,  345-347,  374,  386; 
arrows,  398. 

Teapa'launa,  Yahi  village,  story  of, 
61-64. 

Tehama  county,  36. 

t'tt,  248. 

Textiles,  272-275.    See  also  Basketry. 

Thompson,  Maurice,  363. 

Thompson,  W.  H.,  356,  398. 

Time,  recording  of,  320;  measure- 
ment of  by  lunations,  322. 

Tivela  (Pachydesma)  crassatelloides, 
278. 

Tobacco,  smoking  of,  280;  Calif  or- 
nian and  Eastern  compared,  280. 

Toloaehe  religion,  304,  306,  310;  in- 
itiation, 306,  307,  314;  communal 
organization,  307;  numeration 
and,  326. 

Tolowa,  277,  315,  318,  319,  326. 

Tomawata  arrow,  382. 

Tonto  language,  phonology,  29-31. 

Torture,  297. 

Totem,  eating  of,  291;  descent  from 
291. 

Totemism,  287-290,  passim. 

Totemic  clan  or  moiety  system  of 
California,  288-291;  relation  to 
that  of  the  Southwest,  288-289; 
age  of  institution,  289;  names, 
289,  290. 

Totemic  taboos.    See  Taboos. 

To'to,  247. 
family,  251. 

Toxophilus,  352. 

Tsakaka,  130. 

Tiibatulabal,  268,  276,  280,  293,  296; 
basketry  of,  273. 

Turkish  composite  bow,  350,  373. 

Twins,  fear  toward,  293. 

Umbilical  cord,  293. 

Venesection,  127. 

Verbs,  Northern  Yana,  substantival 
derivatives  of,  234. 

Verb  forms,  Northern  Yana,  passive 
and  active,  233. 

Verb  stems,  in  Hokan  languages,  17- 
18 ;  Northern  Yana,  217-224. 

Verb  suffixes,  Northern  Yana,  non- 
grammatical,  224-230;  pronom- 
inal elements,  230-231;  tense- 
modal,  232-233. 
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Vowels,  in  Hokan  languages,  loss  of, 
28—33 

Wailaki,  263,  299;  basketry,  272. 

Wami,  130. 

Wappo,  283,  290,  327. 

War  club,  298. 

Warfare,  296-298. 
weapons,  298-299. 

Waring,  English  bowyer,  367. 

Washo,  267,  283,  311,  320;  basketry 
of,  274. 

Waterman,  T.  T.,  35. 

Wealth,  in  relation  to  chieftainship, 
285-286;  influence  of,  287. 

Wei,  249. 

Wells  and  Chambers,  History  of  Butte 
County,  41. 

Whistles  (bone  or  cane),  277. 

Wintun  (Northern,  Southern),  236, 
268,  279,  282,  292,  293,  296,  298, 
301,  303,  306,  307,  310,  318,  319, 
320,  326,  328;  bow,  390;  bas- 
ketry, 272. 

Witchcraft,  296,  302.  See  also  Sha- 
mans. 

Wiyot,  304,  326. 

Wovoka  (Jack  Wilson),  317. 

Wowunupo'mu  tetnA.  See  Bear 's  Hid- 
ing Place. 

Woodwardia,  in  basketry,  273. 

Workman,  Mrs.,  52. 

Xerophyllum,  in  basketry,  273. 
tenax,  262. 

Yahi,  280;  dialect  of,  37;  early  his- 
tory, 43,  46,  47,  51;  destruction 
of,  52;  surviving  group,  history 
of,  53-64,  68-69;  hunting  cus- 
toms, 126-131;  deer  head  decoy, 
128,  plate  showing,  opp.  146 
baskets,  plate  showing,  opp.  94 
clothing,  plate  showing,  opp.  100 
See  also  Ishi;  Mill  Creek  Indians 

Yahi  Archery,  103;  technical  terms 
105;  bow,  105-110,  380;  arrow 
110-116,  points,  116-118;  quiver. 
118-119;  handling  of  bow,  119- 
120;  release,  120,  121-123,  272 
limitations,  125;  hunting  customs 
126-131. 

Yahi  terms  of  relationship,  161-167 
comparison    with    Yana    terms, 
table  of,  168-169. 

Ya'i'tu,  250,  251,  253. 

Yana,  266,  293,  294,  319;  stock,  35- 
36;  literature  on,  36-37;  terri- 
tory of,  36,  38-40,  map,  opp.  35, 
geographical  features  of,  39; 
dialects  (northern,  central,  south- 
ern Yahi),  37,  40,  44,  for  limits 
see  map,  opp.  35;  population,  40; 
early  contact  with  the  whites, 
41  ff.;  killing  of,  51;  kinship  sys- 
tem of,  169-173;  basketry,  272; 


bow,  339.   See  also  Yahi  Indians ; 
Yana  language. 

Yana,  the  Position  of  in  the  Hokan 
Stock,  1. 

Yana,  Northern,  The  rundamental 
Elements  of,  215;  verb  stems, 
217-224;  non-grammatical  verb 
suffixes,  224-230;  pronominal  ele- 
ments, 230-232;  tense-modal  suf- 
fixes, 232-233 ;  passive  and  active 
forms,  233-234;  substantival  de- 
rivatives of  verbs,  234;  inter- 
rogative elements,  234;  noun 
suffixes,  234. 

Yana  Indians,  The,  35.    See  Yana. 

Yana  language  (Central,  Northern, 
Southern),  1,  37,  40,  44;  radical 
elements,  3—16;  verb  stems,  sec- 
ondary, 17-18;  suffixes,  local,  18- 
21,  other  verb  and  noun,  21-23; 
prepositional  relations,  18;  pro- 
nouns, 23-25,  comparative  data, 
25-26;  grouping  of,  27;  phon- 
ology, 27-33;  no  prefixes  in,  217- 
224.  See  also  Yana  terms  of  re- 
lationship. 

Yana  Terms  of  Relationship,  153; 
Northern  (and  Central),  154- 
160;  Yahi,  161-167;  linguistic 
relationship  of  kinship  terms, 
table  of,  168-169. 

Yankee  hill,  49. 

Yaqui  bow,  339,  380;  arrow,  396. 

Yaudanehi,  290. 

Yauelmani,  290. 

Yew,  used  for  bows,  106. 

Yokuts  (Northern,  Southern),  263, 
266,  268,  269,  271,  276,  278,  279, 
280,  281,  282,  285,  288,  292,  293, 
296,  297,  301,  303,  304,  311,  316, 
320,  324,  326;  basketry  of,  273, 
274;  tribal  system,  284*;  did  not 
take  up  ghost  dance,  319;  arrow, 
396. 

Young,  Arthur,  358,  371,  392,  400. 

Yucca,  281. 

Yuki,  264,  265,  269,  279,  293,  296, 
301,  303,  304,  307,  308,  310,  311, 
327;  basketry  of,  272,  274;  rudi- 
mentary tribal  organization 
among,  284. 

Yukon  bow,  378. 

Yuma,  266,  271,  276,  283,  286,  288, 
296,  297,  299,  310,  313. 

Yuman    groups,    265,    285,    289,    313, 
324. 
language,  1,  28,  32;  local  suffixes, 
20. 

Yurok,  261,  264,  265,  267,  277,  280, 
287,  293,  298,  300,  301,  302,  307, 
310,  311,  315,  322,  326;  bow,  337, 
380;  arrow,  396. 

Zufii,  323. 
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